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_ “|, MEMORANDUM FOR: Director of Security 
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“SUBJECT ©... _: Conversion. of OS Index _ 


ae a ‘ 
\. : aro ’ 


1, The ADP/OS Policy Committee recently discussed the pro- 
“posed implementation of the ADP Staff memorandum of 27 March 1963 
_ ¥egarding the conversion of the OS master index, This memorandum 
. reiterated the position: of the ADP Staff to provide personnél; ‘dspace, - 
funds, and equipment with the Staff assuming responsibility for the 


' 
4 ; + actual conversion (see Tab A). The ADP/OS Study Team submitted — 
: & _. informally to the Committee for consideration an outline showing | i 
oe -. .\ proposed steps for the ‘accomplishment of the conversion. (Tab B).': 
The outline and Tab A cover the following points: . 
ae "Location - 1900 Quarters I (Tentative). Office — 
, of Logistics has submitted this space for consideration, 
; ' Coordination is being effected with the Survey Branch in 
ee this matter. < . 
ts ngs Cothndént ts 2 Pe ie "ue ae ret epg 
; $ ‘ We ed ; t e 
a | The Office of Reade position has aiwave been that | 
ae .., it is best if the entire conversion could be handled within . 
Be the Headquarters Building. The handling of the conversion 
wy at any other location poses a number of items of concern 
“| =. as FeO WeE 
ee () Provision of stasporttion vehicle and 
i - two couriers approximately two hours each day 
TG Ae ee, _ | for one year to shuttle the index cards between 
Ge ee RR locations. ok ; 
4 ae, ‘ ‘ 


Approved For Release 2000/05/34 : CIA-RDPSSBN 
: PAM Pore, el : 


«@. 


atl " i 
rp 4 "i , ~ 
vo dade ‘ , 


‘ 
4 


{ 

(2) Inherent sheatity risks in gust trans- 
porting of eSEGES | o 

(3) Aspects 66 index searches will be, 

_. delayed each day as the cards involved will be at: 
' the conversion location. Thus, additional time i 

case processing and in handling experts: and 
special Searenee will EEeMiNs: 


| Mr. Executive Assistant to the DDS, has 

, stated that the ADP Staff may have the space at Quarters I . 
for the conversion operation and that this is the only space 
available at present. —— 
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b. Physical Security - Coordination is being ef- 
_* fected with the Building Security Branch concerning ° 
' badging of pool personnel, Three-way combination safes” 
_, will be used for the housing of the index cards and other 
perinent: material. os i : 


Ce. Training - The Study ean will initially handle | 
. the training of editors and punch operators. Based ona . 
'12-week cycle, four new pool employees will be repre 
each week, ; 


da Operations - Courier runs will be made daily = 
with a maximum of four trays (10, 000 cards) out of the 
index for editing. All trays will be handled on a one-day 
‘cycle. Disruption of index searching will be kept to a 
. minimum by this method. IBM cards will replace 3x 5° 
_ cards rolldex by rolldex, 


ee Paedoariel - "Approximately 30 cealevees feo 
the personnel pool will be used as editors and punch 
operators for the project on overt and semi-covert material. 
Only fully cleared staff employees will work on the covert 


‘ 
oe 
qo- 
ee 
by 
i 
% ‘ 
7 
les 
ta 
+h 
Pee 
i 
‘ 
fa: 
t. 
se 
eae 
(" 


Approved For Release 2000/05/31 | P83B00823R000100060002- 9 


eee 
131: Cl 


F 


ay : perigr 


sé as 
01 


_ material upon completion of the overt and semi-covert ts 
conversion to punch cards, if 


2 
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a 


OS ‘Comment ~ 


(1) Under the provisions of the 27 March 1963 DDP | i 
memorandum, the overt and semi-covert index cards | a 
_ would be handled by pool personnel (provisional) with the .. 
- conversion of the covert cards accomplished only by 
_ fully cleared personnel, The ADP Staff will specifically — 
', identify the minimum number of fully cleared personnel 
. required to complete the covert index of the project. — 
Under this plan, the conversion will begin with the 25% 
: of the overt and semi-covert cards that are not interfiled 
ae wy. With the covert cards, The other 75% of cards are inter- 
: , mingled and will require fully cleared personnel and | 
should be accomplished in the Headquarters Building, | 


q 


2) jf 


(2) The Committee feels that it would be more ef- : 
ficient and effective to use fully cleared personnel for . 
tHe 'éritite’ project as; : 


(a2) Provisionally cleared pool person- . 

a Ro tue nel would be used only on overt and semi-covert 

on : cards that would not be interfiled with the covert 
cards or 25% of the entire index, ''' 


(b) Training of many groups of persons would 
be required if pool personnel were used, 


. 4 
(3) A suggestion was made to contact the DDS again 
for the assignment of fully cleared people for anine- | 
month period with the view that after the conversion is . 
completed, they be assigned to some other ADP project... 
By this method, as each rolldex of cards is converted to. 
IBM cards, a partial computer operation could be 
initiated several months earlier over the system of : 
utilizing pool personnel on overt and semi-covert cards 
id a é , t 
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and fully cleared personnel on covert cards, However, 

it was pointed out to all present that the recent approval 

of the DD/S covered the matter of pool personnel for 
conversion of overt and semi-covert cards and fully 
cleared personnel for the conversion of the covert cards, — 


iF 


mS ‘ 2. Itis recommended that: 


a.’ The Director of Security concur in the conver- 
sion at Quarters Eye with provisionally cleared personnel © 
i oe of the 25 percent of the OS index holdings that contain the 
| ie: go” os. overt and semi-covert cards that are not interfiled with the 
. e covert cards and that such conversion be initiated expe- ts 
ditiously, 


ee os +. by Phe! Director of Seturity and the Chief, ADP Staff, : 
ce . DD/S, contact DD/S to arrange for space within the Head- 2 i 
i - aS _ quarters Building for the conversion of the remaining 
io @ ; - 75 percent of the index and to obtain a commitment, from 
1 " DD/S to provide fully cleared personnel for such conver- 
a sion, = 


a. 2 FO BX1A: 


i. Se dee Chairman, OS Policy Committee 


de. CONCURRENCE; °°) 80 OH igguse ci sept ta gas 
pete! PEDO RIAs ie = RM ag Pe 


R. L. Bannerman, Director of Security 
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SRD INDEX SYSTEM CONVERSION PROJECT 


u 


1, Background 
2 Location - 1900 Quarters L, 


3, Security 
a. Physical - Special Badges. Use of 3 way safes for cards. 


b.| Personnel - Personnel pool people will be available for'10-12 week 
period. Full clearance procedures required for work on covert 
cards. 


oy tyatey ar) 1 Wa 


% . . aa we : 
4, Proposed operations". aie 


"a. Sequence of converting pvesent 3x 5 index cards. 


@ : 1)’ Courier run to ‘Quarters I. Build up to 4 trays /day (10, 000 
cards), based on desired 9 months desired completion schedule. 


2) Editing of 3x5 cards. Teams of 4-6 editors will complete 
ltray per day, Editor rate: 400-600 cards per day. 


3) Return of cards to SRD index based on one-day cycle for each 
tray. Disruption of index search routine at involve lZindex | 

cua eee) 10, 000 cards /day. *' Hy 

* 4) plwistladnstercuia os 6 cacaes in SRD-odn be-accomplished- 

at SOUS cates fheur (camera -wili -be supplied by-ADPS)- 


* 5) eetece date and- return of amie refiine reels to- Quarters ts 


* + RPunehing operation wilh be-dene from «mierefilm viewers: 
(Operator rater -100/he) 


* -3} Va iid a pein as 0 ainsi thie Abi ta op salen ia anes 
t3 See hine seen erent : 
Ze 
& ‘’ These steps were discussed and deleted, Punching will be from the 
edited and coded cards and verified immediately. 
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@8}- #). Printing of 1eM card by interpreter at Quarters I, 


=9}- 5) Machine sequencing and es of masters and trailers, 


a0). 6) Replacing of 3 x 5 cards by IBM cards Rolldex by Rolldex 


.b. Creation of new index cards during couveseiah: A new pkenvinisa 
form will be used, All cards to be typed will be placed in 3 categories: 


y) Those going to unconverted portion of index will be typed 
, on preprinted 3 x 5 cards and placed in the index, : 


a0 ; ay Those going into alphabetic area of the index being converted 
i re (4 cards per day - .6 of 1% of 600), Punch in SRD and manually | 
; insert i in IBM cards as they are entered into the system, | 
Pret wes de: . 
3 3) Those going inte IBM portion of Satie, Punch, verify, and 
,* ' print in SRD, then insert in IBM card index, This group 
@ will grow from 0 to 600/day as project proceeds. Machine — 
| work can be done at Quarters I until SRD equipment arrives. 
a a es BE eS et = 


5. Peveosncl and Training: 


a. Based on zenwee cycle: 4 new people/week, 
b, Editor positing period; 2 weeks, A 
c. Machine Spetater training: 1 week, - 7 
6. Anticipated Schedule: . ge: 
a. Pilot project vepeet due late May. 


b, Computer tape index lookup demonstration will be given in late 
May or early June, 


'c¢. Site can be ready early June, 


d, Machines due late June. 
r 'e, Editor training could commence in early June. 


Baar ead tn 
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22 April 1963 


SEARCH CRITERIA - SRD INDEX SYSTEM 


1. The search program has been written fer the 101 and wilt - 
utilize 3 tape drives. ‘For the demonstration, no effort has been 
expended to produce greater effieiency by making use of special features 
(such as overlap capabilities), or the additional tape drives available 
on the 1h10. Also, blocking of records on the Master Index tape has 
been restricted to a macimun of 11 to provide realism, and to utilize 
core in the magnitude that may be provided on a 1401 system. 

2. Only one generalized search program is being written. It will 
allow any given personal name to be searched against the Master Index 
in any one of five degrees of “hardness”, Wo provision has been made 
for an automatic second level of search against aliases, peeudonyns, 
AKA's and Nee names developed from the first search, since the Master 
Index is limited to a small segment of the alphabet. If names are 
developed which could be searched in the portion of the Index which has 
been recorded on tape, a second (or more) search record can be created 
and the search may be rerun on the basis of the additional search require- 
ments. | 

3. All searches will be tied together by means of a Search Mumber-- 
& five digit numeric code, the first two digits of which identify the 
Requestor or Requesting Office; the next three digits are sucessively 
assigned to each name submitted by the Requestor for an Index Search. 

, ALL requests fron a given Requesting Office are brought together at the 
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Specify for any subaitted Name, are: 
3 
TYPE i, Print all » 
1 records with Last fiame, First Nate and Midi? 


First 
6U Initial only is contained in the Master Index 
Tyrer i, . 
4. Print ala recerds with identical Iast Name 
TYPE 5. lp Type 1 Search 
2 , » and {f resyit Regative int 
“vows Bi and lo of the nome requestea —— 
TYPE 6. (When , | | 
Pull 
Son ee Last Name, but only first and/or middie initial 
Request.) Print ait records with identi Name 
and same initial or initials a 


se 2000/05/31 : CIA-RDP83B00823R000100060002-9 


25X1A 
Approved For Release 2000/05/31 : CIA-RDP83B00823R000100060002-9 


Approved For Release 2000/05/31 : CIA-RDP83B00823R000100060002-9 


: CIA-RDP83B00823R000100060002-9 


Approved For Release 2000/05/31 


9 


6 27 28 29 3 


0 


88888888888 


REFERENCE DATA 


source} oa. 


3 9919 91919 919 9 g/g g 


31 32 33134 35136137 38]39 40 4tl42 43/4 


ME YR, 


PAGE 


DAJM] YR. 


399999 9/9 9/919 gig g 


city 


99 


9919 9 


45.46 47 48 49 50/51 52153154 55156 57 5¢ 59 60 61162 63 


1919199999999 919 9 alalg 


64165166167 68 69 70 71 72 73 74 75 76 77 78179 


8 


80, 


Approved For Release 2000/05/31 


CIA-RDP83B00823R000100060002-9 


Approved For Release 2000/05/31 : CIA-RDP83B00823R000100060002-9 


12 April 1963 


Chief, CIA Automatic Data Pree Steff 
Director of Security leis 
Director of Personnel 

SRD Index System Conversion Project 


Memo dtd 27 Mar 63 to pp 
sane subject 3 to DD/S fr C/aDes, 


I have approved the conversion project outlined tn the reference. 
In view of the critical shortage of Space in the headquarters building 
and since the clerical personnel who are to do the work are located at 
1016 16th Street, this would appear to be a preferable location. It is 
an important project and 1 wish to move forward with it as expeditiously 
&S possible and to be kept advised of ite progress. 


/a/ u. K. White 


L. K. White 
Deputy Director 
(Support) 


CC: D/L w/ret 
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¢hnagert cyan the catiefactory cwoldtias of o plick cparat ten 
ney unlarusy cad your approvol of tho ieplesaatcgien pian co 
eut tine? bales, 


Py 


& workiag ferea of thicty 0:6) poreera in grades 35 
witt bo rewaiced for 4 elas canth peried exmzansing § duns 1963 

te porter the eamveraion of capreuimotoly 1.7 aittfien cards. 

Of the sack forse of $6 elartes! eereomee! (elarkectetos ond 

qusli¢ies typlots exaleded), 18 with be cord pundh sad vorlvier eagrins 
oporatéees, ord $2 will bo ledon gard eigers. Tatas corcamot 

mili th engigned to this spociol Prefer fran the cloriest gent 

while fe evevicienss cleatromas status, ds full eicagoatas ars 

cecoived om ehaso ledividuais, choy wil be requrnt? le the 

Clorlies? Asslernant Franc PtS for epprceriete Agency azar? 

assignments and wlll Oo ranloaed fee tho clerian? pool by other 
provisieaslly cheared parsenacd., All poveennel aesigaed ta tha 

Prajeet whl racaive the asomsaary tralalag by the A593 In-heuce 
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tho Prejete. A decigion wit} bo mate Ct ghag tee eer 
relative grleriticos for the essiganrat ef ovallable elcared 

parsesmal &o this Prajact. 


ib. Fyne tres 
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Cords, treys, and holders 


Tha ABPS hes fords avalledia Te FV-63 Ge cover 

the akese east. Neusrar, sluse the funto to esver eho gare 

soreai services way aoa be esrrled fenmird inte PY~Ss, Bata 

seared wowed eranafer 6$4,C09 te tha G/tteo af Pergecesl go | 
provide far new ond ueplanned roqul eaxante relates fo rosrul ts 
OER iy Igy, 


Amo rast leeateal y AEA 20) Fn af Hoacyuertars spas 
nose tha 82) would bo dxslyable. Mewaver, arvengenunts wuld 
be cada Ste apoaieal eauriar sorvico Hf this Prajeet cara Yep _ 
exe’ Im the Counteer orap. Tha Leghatias forvicas Bivioiea 4 
ig auoee of tha epees teqgalrenent ard will mike ctory ar Care 
to locate tha sacessary space Based en the rolativa pr lor tcy 
given chis Project. 
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Relutive idvagtages of Paper Tape Vovsus Punch Cards 


PORE ace: 
Sereatintpannstcrei 


This paper cacpares ihe relative ad@wanteces of coper bape 
versa punch cards to produce a wachige langunie Sy=pruiuc.. aurias 
& aGreel typiag uperation, 


Tl. BISCUSEToN: 


the specific sp, liemsion ef concer: mare involves the 

prduccion of the 325 cards now being syped in SRD for issertion 
ia the Office of Security ladtees. The best baper tape producing 
equlpoent ig canafectured uy Yriden, Iacorporated, and is xacwm 
&@ flesowriter. The best punch tard equipment awaflable today ts 
smuutectured by IUM and is enow: ag the typevriter card puccn 
wodel S26. The criteria vor seterciniag whai type of sun jects or 
CCTerences should be carled are HOG material {no this situastu:. 
Khao is wccerlal is the fury F ab of the ecard. : 

f ube two syeteua, tne 

oneidered : 


he Uslt Secord Leugth 


Tf the unlit recurd length is above 3 characters, the 
yanched card syste wiii require the use of tretler cards. This 
ig act particularly trouslesaw Lf the ebove 80 characzer unit 
records are a relatively sicor #ertian of the total omer. 
However, this becases a acre cise conuseeing cperation ir there is 
& Sucstaalial number of these trailer ecards. 
ia coatinuous and allows uni: 

T. has teen detersined thac 
be less than S0 ci 


if the data sc develuped is to be stored aul cerely 
"dusped” iguo a Campuver eventually, aither syste: could be weed, 
However, if 1¢ is desired <i ubilize the developed data {nu the 


CONFIDES ETAL 
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reporting and/or corirol systems, puach carde would have to be 
used. In the present cudy, tt bes Leen observed that punch 
cards could be usefully siployed ic both the reporting and 
eontrol sys teus . 


3. Machine Delivers tive 

Both flexowriter and LBM typewriver punch card sachines 
require spproxiaately four soaths delivery tine. fT lenwri ware 
aust 0@ ordered by specific nodel and include adi fication spect- 
ficatiaas. YX typewriter puach card sachives are stactardizsed 
ead, cherefore, can Le ordered by perely walel nunvers. cince tae 
office of Security sag a TEM represescative assigned to is Pron 
whe ADP Staff, it was possivle te infacally back order [BK Kodel S26 
machines fa May wpon the contingeisy wat these machines aay be the 
ones desired. This menus that delivery can be outeised ia Septesaber 
Le. 


&, Tne Method of Cospurer Sto. 


‘the two nusv logical cosputer storage methods available 
are either oagnetic tape ar randos: accels central storage wenory. 
Ie wageetic tape fa used, 1t will be necessary to have {oe accuck~ 
lated data sorted alphabetically either on EAH equipaent ( vy meade 
or yuoch earde ) or vy tue wee of higher cost (approximately $206 
an hour) computer tice, sluce the suosequent searching operations 
will nave to ve conducted in un sipbatetical serialized facnion. 
ii, however, rendax access sioragé is utilized, the tsforneatiog 
cén be inserted in the computer in « raudos fashion as far a6 the 
slphabetical sequence iu concerued. The @oainating factors ia 
@eciding which storage sethad will be used will se first, Lhe COT 
of the wo nethuds and, secusl, the total storage requireceats of 
the complece syste... In relatively sail storage syatent 
(100,000,000 characters or less) the ramon access type ie sore 
desiravie and is not significently wore expensive than tie use of 
magnetic ape. In large storage syavecs (100,000,000 characters 
or over) the coss tenis te favor the use of magnetic tape with 
serial access techniques. In additica, the state of ube art is 
aiw Linived to about 200,000,000 characters for a systex of reco 
access type storage. Asmeaiog an sverage unit recert Length of 
approxiuately 60 characters, the preseat indices systex alone 
would contain 90,000,000 characiera which raises the question of 
the feasibiiity of a randa: access syster. This 1s particularly 
trae in view of the other requirauent of the Office of Security, 


ee 
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as well as progran requiresestes which will require sillions of 
additional charecters. If there is a goud chance that serial 
access may be necessary because of the need for « large sumber 
of characters, the punch card systen would be favored because 
the information cam be correlated alphabetically through rele- 
tively siuple BAM wethods. If, on the other hand, ile syatec 

iw cleasly going into a randos access emery, thes the ai ffrereace 
between punch psper tape or punch carle would w@ ainival. It ie 
concluded that there is a reasouable possibility that the dats 
miy go inte wagnetic tape storage which will reqzire the serial 
access ugthol. 


5+ The Chotce ead Cogs of Compucor Bquipment 


«At the present tise the Office of Security, aa part 
of op/S, bas avatlable to it the RCA 501/IBK 140) combination. 
This aysten will accept punched paper tepe directly into the RCA 
coxputer or jamehed cards ints the AG) peripheral coxputer. The 
RCA SOL tm presently cverlomded with work and the 1401 (which will 
be fastalled sometine in late 1962) is now veing progressed for 
certain DD/& applications, At this stage of the DD/S ADP planaing, 
it 1s impossible to predict (1) the availmdility of this equipment, 
or (2) the advisability af beving a separate conputer fur the Office 
of Security. ic acy eweut, however, tae floel decision as te what 
ccaputer equipwedi will be used will neve to be sede on the bestlsa 
of the totel needs of the office of Security ead the otler DD/s 
elexents. Since no firs prediction can be nade in thie area 0% 
this tine, thie factor will have ic de left unresolved. 


& ‘The Choice aad Cosi of BAM Zguipseat 


‘Te cost of ihe actual typlng-punech aquipaeat Lo produce 
the sachine isuguege vy-profust, is enown. Is is estivated that 
it wilh take three sachives ta SEHD to produce sew indices vards 
aw velag typed and coe machiue ia the typiet pool for the cousoli- 
dation progras. If the oachines are purchased, each Thi machine 
would coet approximately $5,000 plus $200 a year salatenance, sud 
each flexowriter would cost approxisately $3,000 plus $200 « year 
cpintenesce. On @ rental basis the IBM equipsent would cost $120 
&@ :outh jo toatrast to the flexowriter which woulé cost approxi- 
wetely $200 a sonth. Thus, if punch card equipment is desired, 
reatal is indicated. If punch paper tape equipsent is desired, 
purchase {4 indicated. 
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Tt. Yerification 


At the present time the operators producing the 3 x 5 

Garde have been using sight verification. With the production af 
aachloe language by-product, the possitility of machine verification 
presents liself. Ciatisties generated over a long period of cine 
have indicated that scrual two person sight verification rarely 
exceeds 95) accuracy. ‘This means we amy expect a 5% or nigner 
typing error in the iodex cards ucder tie present syste:. This 
arror rate, of course, can oe iuflvenced ty the degree of care 

- waked In the sight verification techniques. Many studies have 
aléo shuwe that with oachiae verification there ls significeancy 
less than 16 error. Machine verification would include only the 
nase ani [lle nucber. This cna, de aovenplished by the IBM xodei G25. 

ye 


S. The Form of the Printing in the Hachine Outpuc 


this will vary Gepeoding upon the syste: used. only all 
capitals will oe availeacie in the punch card syaten. ‘The flexowriter 
provides both upper end lower case letters. 


3. The Zleven' of Storage of the Cards or Tape 


Depending upon the average unit record leagth ef the 
punch cards, (he aciual storage voluse used oy the punch paper cape 
versus punch earda can be as high sa 10 tc is in fewer of the punch 
paper tape. In any ewent, however, tie wotal volume lavoived bere 
is something that can be placed in vae part of & sumll roo: eves it 
the punch cards were used. Tais does noi appear to be a significant 
facter since epace is aveileble at the Records Ceater. 


iO. typing Error Correction 


On @ flexowriter this is acce:plished oy sormal vacs- 
apaciug and cancelling of the letters by depressing the error sey. 
Tnese positions os the tepe then represent plels tape feed cirtough 
cade which »seans in effects nothing to the retyping or transfer so 
siarage operation. An error sage on & punch ecard requires the 
resoyal of ihe punch card fron the machine and the retyping of a 
wew punch card. If an error ie cade sear the ei of we unit 
record which is producing a punch tard, the operator sunt retype 
practiomlly « whole new card. ‘Therefore, in an everayge unit recom 
length of 60 charvacvers, the average retypilag wpoa waking an error 
is 30 characters, 
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li. Speed and Accuracy y of fyping 


This applies equally well to elsher aystes «ince tu 
either case the anse standard keycoarda are used. 


12. Trein of Operators 


This faetor ayplies equally to either systen, cot it 
cust be considered in enfficiest time to have tue operatere trained 
for the equipment vo pe ordered. The trainlig, peried for the typical 
ty-iet is a eatter of a few days. 


13. Later Conversion and “erursetia 


To be acle to put the machine data inte a couputer 
nenory, 1 will be necessary to provide certain codes and formate 
oefore ihe raw deta can ce “dumped” into che computer. The -etnod 
ani extest of desired retrievability of the various eleveate of the 
wait recoré will detersiue the casplexity or wwe progtan:icg 
javolved into gettiag informacion inte the casputer. If the prograsa 
ie properly planed, thia procle. will net arfect the fevoring or 
ong system over the otuer. 


This 1s @ pelatively ainor factor. However, the Lapat 
speed of cards if ausewhat bigher than thst for punch paper tape. 
Trig would mean ia th@ iniéial “éu.gp" ag well as subsequest operations, 
gonewbat leas cocputer tus will ce seceasary if umch carts sre weed . 


+ we 
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Special application - 
paper tape to mag tape 


Small group of holdings — (card) 


On the head searchi te 
sting - 
program abandoned si Seer 


Generalized search, r 
; arch, retrieval and updati 
routine (program) — 1410 ie 


1 man year by IBM empl 


Nothing signifcant at 
é present ~ 6 man team 
starting tape to random access 


ER NH EH HE Me 308 eC 38 BaF 2 ae ae ge at ac ac 
200,000,000 characters 
8 x1.6M. 128,000,000 


@ will outgrow quickly 


25X1A 


; machines cannot acc 
us with all of his activities - is 


Reformat on computer - send him 3.5 cards 
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A Awareness OF pe wetred Gan STohee 
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III, Name searched 
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hardware - no R&D funds 


OS index geared to reqmts of OS rather than 
RDID & DDP 


At present OS has primarily a file system - 
not a document retrieval system 


Index system only one program — other planned 
programs for OS & NAC will be punched orlented. 


APBlysis - 


RID - contracting 8M card index - 300,000 plus 
files 
SRD - 1,6 M, 300,000 plus files 
Simultaneous conversion and shift to machine 
language on new cards feasible to 0s 


RID - cards indexed to documents - each card hss 
abstract of info in doc. Cards also indexed 
to documents in dossiers. 


OS - cards have short record length; no abstract; 
all indexed to files 


Abstracts will be generated and retrieved as part 
of secondary retrieval program (to be merged 
with index info in mag tape system) 


Name variants - not signifcant to 0S - on 
the head type searched. 


RID System available for pertinent name 
checks to CS -- not an overall reqmt. 
to use system. 
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IV, = Reconciilaticn of paper tape and 3x5 
requires updating all changes in both 
coyersicn to mag tape (or random storage) 


will require code conversion and alphabetic 
reassembly (by computer means) of con- 
verted material, changes and new entries 


V. :- EAM advantages availabel with punched @rds. 


e VI. = Costs 


a, Flexowriter vs. punched machines (2:1) 


! 


BLA Nee | ae Verification ‘equipment (flex-new, 
[sso eS complicated and costly) 


Random access Vs. tape ($20, 000 mo. 
: 1/3 of bo, 000 ) 


d. 1401 computer time available 


VII, Time —~ value concept or RAMAC vs, mag tape. 


Mise. a 
No reberence eae furnished to RID 
Overt ref. cards are furnished 


No cards at present from RID 
OS files not available for review 


Criteria difference — RID vs. OS (indexing) 
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| 
1. System Concept and Development 
| ®. Initial prenise of system study was based on avatlable 
hardware--No R & D funds. 
Bb. Compa tibility - OS index is geared toward requirements of 
OS rather than to RID index or DDP systems. Data interchanged 
between O8 and RID will be compatible. 
c. OS has primarily a file system and not document retrieval 
systen. — 
ad Index systen only ome program - other planned programs for 
OS and the National Agency check activities will be punched 
and oriented. 
Bs Optional routes to random access. 
© 2. Analysis of Present Holdings 

a RID: A contracting 8M card index, 300,000 + dossiers; 

_. ..SRD:.. expanding 16M card index, 300,000 + files, simultaneous 
conversion and shift to machine lenguage on new cards 
feasible in 08, | 

b. RED cards indexed primarily to documents--each card has 

abstract of info in document. Cards also indexed to 
documents in dossiers. | 

‘¢. OS cards have short record length } no abstracts; all indexed 
to files, ~ 

a. Abstracts will be generated and retrieved as part of a 

| secondary retrieval program (to be merged with index info 
in mag tape system) | 
3. Neme Searches 
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a. Teme variants net a significant preblen to 0S, Primarily 
on the head type searches. 
b, RID system available for pertinent name checks to 0S--not 
‘gn overall requirement to use system | 
ReconeLiation of paper tape and 3 x 5 cards--requires updating 
@ll changes in both conversion to magnetic tape (or reidom 
sterage) will require code conversion and alphabetic re-assenbly 
(vy computer means) of converted material, changes and new entries. 
Certain EAM advantages avallable with punched card index, 
Coste: | 
Flexewriter vs. Punch machines (2:1) 
Verification equipment. (flex-new, complicated and costly) 
Random access vs, tape ($20,000 : 1/3 ef $9000) 
1403 computer time available 
Time~--value concept or ramac vs, mag tape 
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MEMORSNDUM FOR: 


SUBJECT : Office of Security, Pilot 
Joeration 


1. Although we co mot oove Lull approval o2 
Sroyre@a Lor O8 From the pus we do cave a teitletive 
pproval from the Orfice of security and e clear track 
Gnead Lar the operations soncerned wit! the Pett 

SRE aioe i een Tverefore, Iam rec geeeiing that 


Espoasluililies for t.is piase of tue operation ve 
a ag follows: 


25X1A 2. 


BNOUL concern cimgel 
25X1A with the matter oZ readying Loe 3x 5 index Gein 
@ fur Key punch operations. Ff is Sieuld be done o, 


fC.ecting areas withia toe darge file whici: are 
approximately 1000 inves: cards or more in deptn, 
T ese esa SAoule pe x ees ts provide x 
Weplicate set of docunene for editing on: key 
puachi ng operations with: ‘to tbeturbing tne media 
file. entity of the areus ased should be 


MaLNtoOinNed within the wm "AM Lule so that future 
additione to these Sections can be routes £5 tne 
plio: operation to test comp eter updating cperncions. 
Te reproduced copies of £.-¢ file shoula be usec 


#8 tue key pune: SOQurce, sppropriste in truction: 


5X1A £08 arking ox edi tin, this date for PoNCALM, suse be 
2 be veveloped, himself Dhug lan 
ever clerical nelp ie Aecessary— meade peri 
tais. is editing, A careful dey shoulii be kept, 


lacicating the nature and extent of any data Loss 
eng difeiculries experienced in preparing toc Gat. 


for pouach operations. Necésgery addicions toa toe 
editing instructions shouls be nede as the ecatine 


Exeintes i 


aeoneeat 400060002-9 


Cone cation 
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progresses. Dudly additions to tne controlled sample 
should be held in a senpracake yroup so that they moy 
be edited and ured tu apeate the controlle: sample. 
Toe preliminary work in this area (reproduction of 
invex, edit instructions, code Lists, etc.) should 

be couinpleted so thet the actual editing operation 

ean begin by the end of February. 


>. [ERs peci fications for 
computer pregrans reguived for updating the master 
file and name searchin: functions shovld be 
developed. hese prograas should be simplified 


vergions and not necessarily the Ring «i procrams 


that would be ultimately required in # fully 
operational system, 7 program snould be Ceveloped. 
to snow serial name searchin; on tape by 1 May 
ami random mane searching by tse time the disc 
ecuipment is delivered for CHIVE. If possible 
yandon search ssould be dene on other evuipment 
sooner. A statistical anolysis of the records 
shiovild be made to detexsnine such infomaation asy 
number of trailer cards vequired by caune, number 
of times a particular type of data itenw was 
recorded, neme truncation, ete. If programminy 
assistance dis recudrec, tue extent of this 


requirement shoulc Le suscle Known to -___I_I 25X1A 


c. RSC Ci’: wcters now stand, you 
snould coneentrate en the pilet conversiun and 
dewonstration. [with guidance 
~xom Joe Becker, will pursue the personnel, space 
and fund requirevents with appropriate personnel 
at the DDS level. If a special project group cannot 
be established for the full scale conversion we 
may have to reconsider contracting this work. 
However, these are decisions that need mot delay 
the pilot operation. Por the present I would 
like you tc concern yourself with the finalising of 
the IBM card welch we will o:der, the preparation of 
suitable key punch instructions for this caru, anc the 
necessary arranyements with key punching personnel 
in RBBB scp end co fox the pilot vperation. 
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We should be prepared to start key punc.ine 
aenxation py 1 Hurch. I lew to you fur overelh 
esoxéination of the project oo that it can be 
eonpleted in a satisfactory penner on scnedule, 
TY would like you to call upon Ei 
for technical help an’ advice whenever yo. fe 
nie extensive punch c2rcd and computer experic 
can be helpful. 


-25X1A 


ee he 
Gb 
€nce 


2, On Beiduys after the conclueion of our regular 
staff meeting I would like to meet wit: the entire group 
for the purpose of discuscing eaeh weeks progress and 
the job ahead. 


A ghyh? 


p es 
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8 February 1963 


MEMORANDUM FOR: Director of Security Ge 
Chief, Personnel Operations Division, OP 
Chief, Records Integration Division 
Chief, FI Division D 
Chief, CI/R&A 


SUBJECT: Common Personality Numbering System 


1. In the light of favorable responses received from the components 
concerned, we believe that a cormon num>ering system for personalities of 
Agency personnel, security, counser-intelligence, or other operational 
interest should be established. I have forwarded the attached draft of 
a headquarters Notice to DDP Publications Control for coor nation ard 


publication in the Agency systen. pore ghee 


2. Below are detailed provisions which need not be a part of the ; 
Notice. The number series to be used by the Office of Security runs 
@ from 365,000 to 724,999. RID will use numbers beginning with 725,000 to 
999,999. New series will be assigned when either of these run out 
(approximately 1970). 


3. An exception requested by the Office of Personnel should be 
i agreeable to all concerned, and for obvious reasons should not be pub- 
lished in the Notice: In the Office of Personnel, Staff Agents will not 
be identified by the serial number used for the same individuals in Staff 
Employee status. 


h, Having reviewed the reactions of all concerned, there remain, so 
far as I am able to perceive, no obstacles to the adoption of this pr..ce- 
dure effective 1 April 1963. On the same date, in accordance with its 
prior agreement, the Operational Approval Group of the CI Staff shoul. 
cease assigning "C" numbers to new cases using 201 numbers instead. a 
Notice supplementing the proposed HN to tais effect should be published 
in the CS. 


5. Any needed refinements may, of course, be introduced into the 
wording of both Notices during the process of coordination. 


25X1A 


eee Chief, DDP Systems Group 
e Attachment: 

Draft Notice hae 77 eee 
eachidad freta aufsmatic 
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DATE 
25 January 1963 ; 


COMMENTS (Number each comment to show from whom 


| TO: (Officer designation, room number, and f 
building) OFFICER'S 
| seceven | romwanoeo | INITIALS to whom. Drow a line across column after each commen?.} 
RECEIVED FORWARDED : 
1. f 4 : 


Chief, A&TS PSY : 


Executive Officer 


Deputy Director of Secur 


' Director of Security 


The attached report from 
ADP Staff is the result of a 
joint effort between ADPS and 
OS. Within the last few days, 
we have had meetings with ADPS | 
and suggested changes to their 
report and transmittal letter. 
Changes suggested by the Office 
of Security have been incorporated 
in the ADPS report and trans - 
mittal letter. The report and 
transmittal letter have the ap- 
proval of the OS Policy Com- 


Administration and Training Staff] 
also concurs in the presentation | 
from a support standpoint. 


Page 42 of the Report shows | 
the schedule of implementation of] 
the conversion of the SRD/OS 


Index. ZA 
Copy ef AMS progness REPoel “a 
DD'S 18 ATTACHE 

A memorandum of reply to | 
the Chief, ADPS, is attached for | 


your signature. 


A memorandum in reply to | 
Col. White's inquiry on the status 
of ADP operations in the Office 
of Security is also attached for 
your signature. 


Recommend concurrence and} 
signature as above. ; Fo 


P.. 610 a" SECRET CONFIDENTIAL [J tse omy  (] UNCLASSIFIED 


U. S. GOVERNMENT PRINTING OFFICE: 1958 O -476731 
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34 JAN 1963 


MEMORANDUM FOR: Deputy Director (Susgert) 


SUBJECT : ADP Study of che Cilice af Security 
REFPLRENCH : Mogre fem DDS to D/See and Chtel, APFG, 
3 35 Jan 63, subj: ADP Geudy of the Office 


of @eourity 


L. Is aceordarse aith the reference, 1 wieh to report thas 
the ADP Gtatf has submitted ite study on the conversion of the 
.$2D/ CS Indes System. A copy of such report and my reply there- 
®& to aro etezched. You will note thet thie Office endorses the ADP 
report and ito recommendations with certain Nmitetions regarding 
percenmel, equipment, opnee, and funds. 


& iH farther informatien ie required in answer to your 
reiereaced moamsrandum, [ would be pleased to give you further 
ingfermation WM aercessary. 


SIGNED 
Skoffield Paéwards 
Director af Security 
ARAG bments 
Distribution: 
Orig. &1 - Adse. 
1 - £S/OS 
25X1A 1 - Chrono 


ES/OS (ttc (25 Jan 63 - X6840) 


t 
od 


peaspsnsinansaee 
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28 January 1963 
HENMORANIUM POR: Deputy Director (Support) 


SUBJECT 3s ADP Study of the Office of Security 


8 Your memo fer D/S and C/ABPS G&td 15 Jan 63, 


This is in response to your request for a status report 
on the Phase IE ADP study of the Office of Security, and of 
the other DD/sS elements. 


i. Attached, for your information, is a copy of an 
initial Phase If report which tegether with a set of draft 
recomendations was sent on to the Office of Security for 
its consideration. 


2. This report is a synthesis of the best judgmant of 
a group of analysts from 63, ADPS, and IBM who have been 
working on the study for the past half year. It recommends 
an action program, to commence as scon as possible, leading 
to the conversion of GS 3x3 index records to "machine 
language." As this progresses, the plan alse calle for a 
sexies of computer demonstrations (using Project CHIVE 
hardware) designed to acquaint GS management with the 
results available with a fully automated system. 


3. O68 is currently reviewing tho essential elements 
of information which it wishes to incerporate inte the 
machine language record. This etep isa basic and of para- 
mouat importance because it will dictate the gacue and the 
method of conversien preeesasing. Converting the file 4a 
an arduous and time-c consuming tag. It will take CORPOTA Ly 


SECRET 


Approved For Release 2000/05/31 : CIA-RDP83B00823R00 


chon + 
Essboted trxy gate | 


bowegrec ng a4 
Ptelagshveaye4 


Approved For Release 2000/05/@Airf#tA-RDP83B00823R000100060002-9 


SUBJ: AB? Study of the Office of Security 


manpower, seme rented equipment, and cost about 990,000. 

ADPS budgeted for this purpose, and we are now negotiating | 
with OP to determine if cleared pool personnel can be made 
available. ae 


4. Buring the full seale conversion of the index to 
machine language, we will utilize a narrew segnant of the 
index and CHIVE facilities te develop a fully automated 
system for updating, nane checking, and etatisticnt fano~ 
tions. 


ouponents to ascertain theiz current and projected 
ADP requirments. Although a formal set of conclusions and 
scommancatione will be submitted to you in the epring, I 
@ chink 10. ke goseible caw <6 advanse bane. uabenst ak: 


1. Xm a gross sense, soto BSS me cel tome Ace titers 
est that is shared by all its cc aponents. Bach BD/S office 
' TROSACewe Ly and 

possess fee system interests in cormson. there are many 
management, accounting, statistical, and reporting functions 
which can be improved through the jad ecsaispat of efficient 

ALP applications. Collectively they represent 
and butter" applications of the Dn/S. 
for a close working relationship between 
must define his needs; the ADP Stafé, which must develop 
the over-all precesging system; and the ADPD, which aust 
evolve the computer programs for actual production. 


2. Potential ADP application is most conspicuces is 
Como, 6S, and L0G: 


a. COGS, because of the volume of machine language 
it possesses and uses in its transmission ence 
tions--plus its many engineering na ar and 
special requirements for field computers. (A 


Tel 


re 
vs 
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Be 


q JAN 1963 


‘e9 ‘ 


SUBJECT : OR 
REFER ONCE 1 hk 


This Of8c8 caneces in tho content of the reference 
@ tachment which scte forth basic écntests and ge “Siydenie toad 
ocksdele for eeavareton of the ORD/OS Inder. currence 
ds needed to earry out the proposed index conversion » 
See Ghyar: 
pregram are supplied by ADPS or DDS. Thig is oe 
peoeese assete of the Giiice of Seourity are réavived fez ry 


Attachmong 


Distribution: 
Orig. &1- Adse. 
1 - ES/os ¢~ 
25X1A . - Chrono 


| ES/OS $B tec (25 Jan 63 - x6840) 
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SUBJ: ANP Stedy ef the Office of Security 


to perform autematic message switching is presently _ 
Bhaor study. ) 


b. G3, ag indicated earlier, because of ite critical 
nsed for swift and accurate name checking; its plan 
to ceduce case processing time; and, aiso, for its 
ultimate desire te tighten and improve the total 
security precess. : 


¢c. LG, because of its recognized depen On 


machine controlled inventories for 


3. AGP efferts within the BD/s can be accelerated by 
rereving tho artificial constraints A5pesed when the $01 
was transferred to the Comptroller. ABPD continues to have 
an operating respensibility fer current BD/S applications. 

@ AbPS, on the ether hand, is charged with introducing 
changes te these as well as introducing new ones. The 
gray area in between has caused confusion amng 03/3 users 
and planners (ef. my memo to you dated 6 November 1962, 
subject: APS Relationship te the 5914 


25X1A 


JGsEnn Pook 
{ " Ghieg 
CIA Automatic Data Preceseing State 


Attachments ¢ 
1. Hero gor B/S dtd 35 Jan 63 
2. ERP Study of OS dt 26 Bev 62 


ecce DS be 


sone 
ABOU, gl 
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@ 25 January 1963 


MEMORANDUM FOR: Director of Security 


SUBJECT : SRD Index System Proposal 


1. Last February we agreed to continue mutual 
exploration of EDP potential in the Office of Security. 


Accordingly, a team composed of Messrs 25X1A 
25X1A has been actively at work; they have received 

tecnnical help from Mr. ED of IBM, and 25X1A 

guidance from Mr, a, ADPS. I5X1A 


2. Attached hereto is an initial report of Phase II, 
EDP Study for the Office of Security. In it you will 
find details of the SRD Index System briefing presented 
to you and your staff on 19 October 1962. The heart of 
this report is the recommendation that the present 3 x 5 
@ index cards be converted to IBM punched cards. Implemen- 
tation of any future automatic data processing program 
will hinge on having the basic data in machine language. 
Conversion to punched cards, therefore, represents an 
essential first step in this process, No specific 
recommendation for a computer system is made at this 
time. However, as our experience and readiness grows 
we anticipate moving in this direction, | 


3. My recommendations are, therefore, limited to 
work which needs to be done during the next 12 months 
in order to convert the index to a punched card file, 
This work may be categorized as follows: 


a. Finalize the design of an IBM index card. 
The card example included in the report is a draft 
suggestion based on an analysis of the kinds of 
data currently being recorded in the manual index. 


awe + 
. 


oye estate 
ae 


H 
» BLigmatic 
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Precise specifications need to be determined for: 


‘ 
r yy 1) data items necessary in the index 
card, 


2) number of card columns required for 
each data item, 


3) most desirable arrangement for printing 
data at top of card, 


4) editing procedures, 
5) standard abbreviations or codes, 
6) key punch and verification instructions. 


During the resolution of the above details, pro- 
vision will be made for compatibility insofar as 
practicable with the computer system of DDP/RI. 
Pending Office of Security proposals to adopt a 
new all numerical file numbering system for oS 
should also be resolved concurrently. 


@ b. Perform a pilot operation to convert a portion 
of the present index to punched cards. 


The conversion of the total index file to punched 
cards will be a major undertaking. A Pilot operation 
involving approximately 15,000 cards, is required in 
advance of this major effort in order to prove the 
suitability of the card design and the associated 
conversion procedures. This pilot operation can be 
accomplished with present OS and ADPS personnel and 
equipment. 


c. Upon satisfactory completion of the pilot 


operation, convert the entire index to punched cards. 
As indicated above, this is a large effort which we 
will try to complete within nine months after the 
end of the pilot operation. Editing the manual 
index..cards..in.preparat punching will t 
require 12 editors. Card punching and verifying 

4 ck Noha will require approximately 18 key punch SS 


oom 


So 


ae ae 
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operators. A special group of personnel should be 
established for the duration of the conversion 
. project to handle editing and card punching functions. 


dad. Utilizing existing Agency computers, continue 


system development efforts by preparing and testing 
pilot programs. 


Punched cards will provide an opportunity for some 
automatic processing by means of conventional 
punched card processing equipment. For example: 


1) Additions to the file may be sorted into 
alphabetic sequence for filing purposes. 


2) Statistical analyses of the additions 
may be prepared by overt or covert classification, ee 
subject or reference type, and any other classifying 
data that is contained in the punched card. 


3) The main index file may be sequence 
_ checked on a cyclical basis to correct manual 
filing errors. 


4) The index may be listed to permit auditing 
or review of indexed data. 


However, the most important aspect of implementing 
these processes is the useful experience that will 
be gained by OS and ADPS personnel in the establish- 
ment of more sophisticated computer processing 
systems. ADPS will be utilizing existing Agency 
computers during the file conversion period to 
develop and test the necessary programs for such 
systems. 


4. The attached report shows an estimated cost of 
$92,000 for converting the present index to punched cards. 
Approximately $8,000 would be fornachine rentals and 
$84,000 for personnel. In addition, there would be 
supply costs of approximately $7,000 for file trays and 
cards. You will recall that in our discussion with the 
DD/S last year, it was agreed that ADPS would budget for 


an ee 


eit 
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the spade-work. Accordingly, we are prepared to assume 
a - costs of equipment and Supplies ($15,000) and also to 
@.- allocate up to $75,000 for personnel costs. 


5. I am convinced that the program as recommended 
is a sound and logical one for the Office of Security. 
Your concurrence and endorsement are requested. I 
hope you will: 


a. Concur in the concept of the basic program 
as outlined above and in the attached report. 


b. Support the one-year conversion and computer 
development efforts. 


¢c. Endorse continued ADP Staff efforts to 
extend the use of automatic data processing techniques 
in os. 


6. If you concur in this paper, I plan to see the 
DD/S for his general approval, and for his assistance 
in resolving implementation problems re people, budget, 
and space, 


25X1A 


Joseph Becker 
Chief, 
CIA Automatic Data Processing Staff 


Attachment: SRD Index System 


CONCURRENCE: LUTE 


Sh Leld Edwards Date 
Director of Security 


25X1A 


Distribution: 
Orig & 1 ~ C/ADPS w/att. 
2 - D/S w/att. 
l - C/SRD w/att. 
2 - DD/S w/att. 


Skane 
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SRD INDEX SYSTEM 
prepared by 


Electronic Data Processing 


& : Office of Security Team 


26 November 1962 


Prepared by? 


PS 
ie | 25x1A IBM 
@. . . - OS 
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SRD INDEX SYSTEM 
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SRD INDEX SYSTEM 


A. Introduction 

1. With the completion of the preliminary EDP Study of the Office 
of Security (Phase I), the Deputy Director, Support, authorized on 17 
February 1962 the Phase II of the Security study providing that any 
action taken would be compatible with the objectives and aims of the 
overall DD/S automatic data processing program. On 23 March 1962, the 
Director of Security announced the study would be undertaken by a team 
composed of a security representative, an ADP Staff representative and 
a consultant from a commercial organization. In early May 1962, an IBM 
representative completed the team and Phase II of the study commenced. 
Impetus to the Study Team efforts was accelerated with the assignment 
of another IBM representative in September 1962. 

2. The major applications for study by the EDP/OS Study Team 
involve the index, Special Clearance Center, case control, information 


retrieval file, file locator and statistical reporting. Other areas 


will include eventually the National Agency Check system, the liaison 


clearance program, the badge system and other related systems. This 
report is a partial study of the Security Records Division as it 
relates principally to the index system and does not consider in any 
great detail other areas of the same Division. The primary purpose 

is to recommend action now for converting the index to machine language. 
This will eliminate the needless retyping of 3 x 5 cards later and . 
will also establish a machine-based data processing activity that will 


be compatible with an overall DDS system. 


SECRET 
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3. The preliminary Study (Phase I) pointed out the need for 


automation in the Office of Security particularly in SRD. The heart 


of SRD is the Indices Section where some delays are caused by the 
index lookup which is done manually and is dependent on the 

speed and efficiency of the employee. The increasingly heavy work- 
load handled by the section has caused the elimination of certain 


name checks previously made. 


month. The current manual system is not static and because of this 
growth factor, the need for automation is greater in terms of time, 
accuracy, growth, space, personnel and efficiency. The processing time 
now is computed on only a small percentage of the cases which is not 
realistic from a statistical or an operational point of view. Emphasis 
has been placed on the processing of T/0 cases with the other cases being 
processed in descending order of priority depending on the nature of the 
case. For the Fiscal Year 1962, the overall processing time for 3,159 


closed T/O0 cases averaged 91 days in the Office of Security, This is 


approximately 9% of the overall number of cases closed requiring clearance 
(SEE dAGAS OE P&S) 
type action for this period and for which there is no official processing 
Gury AVG - S5pF ~ Oe 146) 
time’ counted. In the last four months, the average T/O case processing 


time has been reduced to 81 days based on 1338 cases. 

5. Figure 1 sets forth the overall OS Statistics for the Office of 
Security for the Fiscal Year 1962 and the number of indices checks 
handled by the Indices Section for the last half of Fiscal Year 1962. 
The latter figures include written and telephonic requests for checks 


2 
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as well as checks for records from other Government agencies and requests 
for liaison clearances by these same agencies for the purpose of carrying 
on. intelligence activities with CIA. 

6. This paper will discuss the present SRD system, the possible 
alternate systems giving advantages and disadvantages of each system, 


and the index conversion. 


3 
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| (ara sr- is TRA” 2 ‘Lowe) 
e eS 2. Eguipment - The Indices Section is utilizing 45 Rolldex cabinets, 
| each of which is approximately 32" deep and 51" wide, containing 13 
drawers with each drawer approximately 2' long and holding 3 x 5 cards. 
There is no ADP equipment in the section and the entire operation isa 
manual system. 
- 3. Qperations 
| a, The 44 Rolldex cabinets used in the main index are divided 
“y  4nto ten stations with 14. employees assigned to the a stations to 
handle the searches and filing of cards. A Sasviidation program has 


- been underway for some time which requires the editing and retyping of 


the flimsies of the overt type to the 3 x 5 hard card and the letter myn 


oN 


has almost been reached. No covert type. cards need to be retyped since 


they are already on the hard 3 x 5 card. In this consolidation program, 


& . two employees screen. approximately 1000 cards per day, two. hours of 


~ which one of these two employees prepares, - separates and. bundles flimsies 


for transmission - to the pool for retyping. The other one spends. approxi- 


mately two } hours per day checking the_ retyped cards returned from the 
pool. At this rate, the program will be completed in about 18 months. 
b. Two Indices Section employees spend full time typing 


reference _index_ cards from various sources for inclusion into the indices. 


The fields on the card consist primarily of name, reference file number, 
source document, date and page. On occasion a terse characterization 
of the nature of the information from the source document is typed on 
the card. Index cards are also prepared by the Processing Section, SRD, 


(subject cards) and other offices in Security, namely, the Security Research 


Staff and the Clearance Branch/PSD (reference cards). Two employees type 


up the search _sheets containing the names to be searched based on the 


nature of the case. For April, May and June 1962, the_. number_of search 
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@ sigake Syneaueacbods 786, and 766 respectively. The remaining employees 


serve either in a supervisory capacity or handle the administrative phases 
in the processing of cases. 
4. Personnel and Costs - The Indices Section has a total authorized 


strength of 26 employees broken down into the following grades: 


1 GS-9 4 GS-5 
| 1 GS-7 19 GS-4 
op 1 GS-6 2 


Based on the newly enacted pay bill, total salaries at the basic level in 
(SEE oS @aE¥) 
each grade amounts to a payroll of approximately $113, ,600 per year not 
_ . including any in-grades that have accrued to some of the older employees. 
To accelerate the consolidation program and to maintain the current work- 


* load of carding and the filing of cards, overtime has been authorized on 


Saturdays to handle this operation. Personnel are drawn primarily from 


the Indices Section with support at times furnished by other sections. 


For the period January - October 1962, approximately 1000 hours of overtime 


on Saturdays was authorized to handle the work of the Indices Section. 


Based on a GS-4 rating (step 1) at $1.95 an hour before the enactment of 
the new pay raise, overtime pay amounted to approximately $3000. It is 
- recognized that although the authorized strength is quoted above, the 
Indices Section has been unable to maintain this strength and is usually 
understaffed. 
5. Growth 


a. The Indices Section is housed in an area of 2,125 square feet, 


825 of which is devoted to twenty desks and the remaining 1300 square feet 
eccupied by 44 Rolldex cabinets and several other minor holdings in a 45th 


cabinet. Each cabinet holds approximately 30,000 cards (25 linear feet at 


1200 cards per foot). The 44 cabinets should, therefore, hold about 
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@ ~ 1,320,000 cards, which is 280,000 less than the 1.6 million estimated 
holdings. This difference 4g accounted for by virtue of the overt 
"flimsy" type cards (from L-Z) that have not been retyped yet in 
the consolidation program. When 1 these have all been retyped on 


regular cards (and assuming no purging), about 10 more cabinets" 


305 i , 

(280 ,000/. 30,000) will be required. These cabinets will require an gg ayqie! 
additional 300 square feet. ee 
b. OS statistics reflect the following yearly additions to 


the index: 


19599 ------- 108,122 
1960 ------- 149 ,286 
1961 ee SSS 168,577 


Additions increasing at_ approximately 10% each year (currently averaging 
@ 12,000 cards per month) will require approximately five additional 


cabinets yearly for the next few years. 
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C, Alternative Systems 
© 
1. BAM System 
a. General 


1) The. most basic machine-type approach to the indices 
_ system would entail the use of an IBM card as an index record. Infor- 
mation now recorded on 3 x 5 index cards would instead be punched into 
standard 80-column IBM cards, and a printout of the same data as is 
punched in the card obtained along the upper edge of the card for 
visual interpretation. 
2) The use of the punched card would necessitate defining 
specific columns (fields) of the card for the recording of individual 
“stems of information (e.g., name, date of birth, file number, etc.) 
All new additions to the index would be restricted as to content by 


& the established format. All existing 3 x 5 records would be converted 


to the new card system. Details of the card content and conversion are 
covered in the conversion section. 


3) The system envisioned is very similar to that in effect 


at-the U. S. Army Counterintelligence Records Facility at Fort Holabird, 


aps 
Maryland. At this installation, a name index containing approximately )% 


nine: million cards is maintained on IBM punched cards. Qne purpose for — 


maintaining the index in this manner 4s to provide a means for. alpha- 


betically sequencing the cards periodically by machine methods +n order 


and accuracy of index searching. 
4) As in all automated systems, the creation of a machine- 


readable unit record necessitates stringent controls in regard to input 


data. All information to be transcribed from the existing index cards 


Approved For Release 2000/05/31 : C 5 
: CIA-R 
Le DPSS )800823R000100060002-9 


Approved For Release 2000/05/31 : CIA-RDP83B00823R000100060002-9 


EAM E Quieaty & 


3 canny Pune — TH CAGAre /NDEA Canvs 

R YEN) Mens ~ 7 CHIE Bydsejrse Hecuahey 

)  NTSaeasTee - 1 Pave puNcHeyn CaNoS 

» SonTeR — SEQ ven ADOITHAS TO [Wp cus 

’ CorrenmMrnr — TO (AS ov oe 88 Quedey CHEEK IMG 
ALAI® BUM L- AECOUAF IE MOEhwit (LE Donzs 


Approved For Release 2000/05/31 : CIA-RDP83B00823R000100060002-9 


Approved For Release 2000/05/32: C{A-RDP83B00823R000100060002-9 


must be edited carefully, and certain data coded by responsible personnel 


to insure correct recording in the unit record to be ereated, All coding 

should be in accordance with carefully enumerated procedures to insure 

uniformity, and to guard against the loss of valuable information. To 

further assure accuracy, newly created records should be machine verified, 

thereby checking against incorrect information being punched in the card. 
b. Equipment - An EAM System would consist of 3 Card Punch _ 


Machines to create the index cards, 2 Verifiers to check punching 
accuracy, an Interpreter to print the punched cards, a Sorter which can 
sequence additions to the indices, a Collator to provide continuous 
sequence checking, and an Alphabetical Accounting Machine to provide 
selective printouts of the indices, or management reports. Approximately 
400 square feet of floor space would be required for this equipment. 
c. Qperations - The flow chart, Attachment B, illustrates how an 
EAM System would assist SRD indices in the processing of data. Once 
e conversion to IBM cards has taken place, i.e., the present 3 x 5 card 
holdings have all been transcribed to machine-readable punched card 
records, the following procedures would be instituted: 
1) All new additions to the index will be in the form of 
punched cards created from source documents. Records will be punched 
and verified using three_ standard Alphabetic Card Punch Machines and two, 
Verifiers. Coding of the source data, where required, will be the 
responsibility of a coding clerk. The punched information will then 
prFeaPrevs op 
Tm 66 


CHARA LE AS 
Oo” Frys Liew 


be_printed_on.two lines of the card by.the Interpreter. Name and file 
number will be printed along. the upper _edge.of the card, the remaining 
information on a second line below. | 

2) Cards to be inserted in the index will be batched at 


scheduled intervals, and sorted alphabetically on the Sorter. The cards 
then will be given to indices clerks for manuel insertion in the index. 


3) The Sorter may be used for the selective retrieval of — 
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coded information from predetermined portions of the index. While 


a Sorter does have the capability of searching the entire index of 
1.6 million cards for a given single coded character in the record in 
approximately 26 hours, it is not envisioned that this type of 
application would frequently be demanded. 

4) The Collator will be used to_sequence check on a 
continuing basis the existing index cards to insure accurate maintenance 
of indices, 


5) In addition to providing a means for recording infor. 


mation in machine-readable form and maintaining the accuracy of the 
index arrangement, the utilization of EAM equipment would facilitate 
the implementation of an effective case c. 
The system would provide a machine means for the control of both overt 
@ and covert case flow within SRD, as well as throughout the Office of 
Security. The system requires the creation of a set of control cards 
which are key-punched upon initiation of a case, and which follow the 
case while it passes through various Stages of processing. The mainte- 
nance of the master control card at a central location permits immediate 
determination of the location of a Case, and highlights cases which have 
exceeded scheduled norms in processing, This Capability was recently 
demonstrated when listings and cards were furnished SRD, ID and PSD 

from the overt case master IBM card file. The same control card will be 
used to provide analytical statistical reports which will provide 
accurate information concerning open, closed and pending case status; and 


to highlight information relative to processing times in various 0S 


eS Divisions. To provide a printout -and_tabulating capability, a_machine 
tabulator such as the IBM 407, may be provided. 


11 
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@ 6) Periodic printouts of the case control eard file can 
provide management with valuable reports regarding effective use of : 
personnel, production bottlenecks, workload cycling, and cost factors 
involved in case processing. Prior to the installation of an EAM 

System, appropriate division and branch personnel involved with case 
data flow would be consulted to determine current reporting requirements 
and the clerical operations needed to support them, and to ascertain what 
other reports, not now obtainable under a manual system, would be 
desirable and obtainable with an EAM System. 

d. Personnel - Other than personnel now involved in indices 
processing, two additional persons would be required for verifying 
punched cards, and an additional two to operate the Interpreter, Sorter, 
Alphabetical Accounting Machine and Collator. 


e. Cost - The hardware costs for maintaining a system as herein 


described may be broken down approximately as follows: 


M Lease C @ 

3 Card Punch Machines @ $40 $120 le cones 
| Fon. DAY 

2 Verifiers @ $50 100 | oO Pena 
—_—_ 

1 Sorter 110 | wer’ Fo 
“ Eenver 

1 Collator 245 i proent 
1 Interpreter 100 : suet 
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© f. Advantages of an EAM System 
1) The principal advantage that would accrue from the 


implementation of an EAM System is improved accuracy in the creation of 
input to the index and in its continuing maintenance. All newly created 
records for insertion in the index will be subjected to machine verifi- 
cation, a more efficient and accurate edit of data than now is possible 
through a visual edit of the data recorded on the card. In addition, 
machine collating of the entire index on a continuing basis will insure 
proper sequencing at all times, and should substantially reduce 
occurrences of inaccurate index checking occasioned by misfiling and 
other human error. 

2) Although 80-column punched cards are longer and wider 


than the cards currently being used (7 3/8 x 3 1/4 inches, as compared 


to 3 x 5 inches), an_index composed entirely of punched cards would 


require less floor space than now is being utilized due to the lighter 


stock which would be used. 


3) Having the index maintained in a machine record form 
would permit selective sorting and printouts of predetermined portions 
of the index on a special request basis. For example, present or potential 
users of the system may request a listing of a limited section of the 
alphabet in an effort to establish the identity of an individual re- 
garding whom limited information is available. 

4) A potentially important advantage to be gained from the 
implementation of an EAM System is that it would facilitate the conversion 
to a computer system at a future date should developments warrant. It is 


conceivable that should indices continue to experience its current rate 


of growth, any_system_short_of one which is computer oriented will fail 
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to achieve production objectives. Should this condition evolve at a later 
date, and if a machine record index is not now established, it is certain 
that conversion to a machine language acceptable to a computer system will 
prove far more complicated and costly. 

5) Using EAM equipment would facilitate the introduction of 
gn inter-agency mechanized communications system for the servicing of NAG's. 
A feasible approach to such a system would entail the use of transceiver 
equipment such as that currently installed at Ft. Holabird, in which the 
punched card is used as a carrier for the data being transmitted from one 
installation to another. Since the outlined EAM System would closely 
parallel the Ft. Holabird installation, the initiation of an inter-agency 
arrangement for mechanized name checks between at least these two agencies 
would not be difficult, should a mutually agreeable policy be adopted. 
This system could also serve as a pilot project for the possible extension 
to other agencies. 

6) The_use of a punched card allows pre-sorting of additions 


to the index (currently 12,000 per month) at machine speeds. This should 


assist in more rapid insertion of additions to the index and reduce process- 

7) An EAM System can be applied to an effective case control 
and statistical reporting system, insuring accurate case status reporting 
and providing managers with meaningful statistical reports concerning work- 
loads, times involved in processing, and utilization of personnel. 

8) Using punched cards in place of search request sheets permits 
simultaneous name checks of all names in a given request. 

9) Listings of sequential portions of the index may be made, 
permitting editing and purging of duplicate and/or redundant cards. 
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10) A duplicate set of cards can be easily generated and main- 


tained at the Records Center for use in an all-out emergency in the event of 


an evacuation. 


| g. Disadvantages 


1). The primary disadvantage of adopting an EAM System is the 


cost of converting from the present completely manual system. (A dis- 


cussion of the cost factors will be found in the conversion section of 


this report. ). 

| 2) Additional personnel would be seaiitned to establish and 
en an EAM System. The additional personnel not offset by the 
lelimination of other operations would consist primarily of two persons 


jinvolved in verifying the punched data, and two additional machine operators. 


However, these increased costs for personnel would insure a degree of 
‘accuracy in the creation and retrieval of records which cannot be attained 
‘readily in a manual system. 

| 3) The creation of a machine record such as the punched card 
‘vould necessarily restrict the amount of information which can now be 
‘recorded in the index. Some of the information now contained in the index. 
‘may ‘be eliminated through conversion. More stringent restrictions and 

| limitations as to content and format would be imposed by the use of the 


| punched card as opposed to the relative recording freedom now enjoyed 


| through the use of the 3 x 5 card. 
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a. General ~- Because of the frequent need for immediate access 
to the indices, a tape computer system in which the indices are recorded 
only on magnetic tape is not feasible. The magnitude of the index 
precludes the possibility of retrieving specific records within the 
time limitations imposed by the necessity for immediate access. However, 
a tape computer system enhanced by the existence of an IBM card index to 
which infrequent, yet necessary, immediate inquiries can be made, would 
be a realistic approach to the indices application. 

be Equipment 

1) In determining the feasibility of solving the indices 
problem through the use of a tape computer, the IBM 1401 Data Processing 
System is used as a frame of reference. The necessity to consider such 
items as exact tape speeds and data transmission rates, tape file 
arrangements, cost, and the availability of specific items of hardware, 
makes reference to an existing computer system advisable. In this 
section of the study, considerations are confined also to readily 
available computer hardware without regard to specially designed items. 

2) A_possible tape system configuration would include a 
central processing unit, 8,000 positions of core memory, a card reader- 
punch, a high speed printer, and four tape drives. Applications other 
than those in SRD might justify expansion of the system to provide 
greater internal storage capacity, additional tape drives or to include 
disk files of one type or another. 

3) An IBM 1401 Data Processing System requires relatively 
little space. The actual floor area needed is approximately 800 square 


feet, and computer components can be compactly arranged. Additional 
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. Space may be allocated for Printing Card Punch machines and Verifiers 
sd (each requiring 31" x 2g" of floor space), and a Sorter (63" x 20"), 
c. Operations 
1) The success of tape searching may to a large extent 
depend upon the method which is devised for arranging the entire index 
on tape. Another important consideration will be the method which is 
devised for the handling of name variants, highly Significant in 
considering name searching in a security index, 
2) Exact techniques that would be employed in processing 
Searches against the index have not as yet been decided, Instead, the 
approach has been to determine if transforming the indices into a 
magnetic tape file which could be processed sequentially would prove 
feasible. It is believed indices searching can be accomplished in a 
@ more efficient manner than is possible with a manual procedure, It is 


also felt a tape 2_Syetem could. effectively process batched searches 


against the index at _ Speeds which would substantially reduce the time 
now required for Processing these searches through the Indices Section. 
3) After conversion to the unit record ear is completed, 
the entire index would be transcribed to magnetic tape. Additions, as 
needed, would be made to both the tape file and card file; changes and 
deletions would also be effected in both places. However, for file 
maintenance, only one set of input data need be created, i.e., cards 
used to update the tape file can be subsequently used as a permanent 
form of input to the manual file. The format of a tape record which 
might be designed for the system is indicated in Figure 2, For the 
system described, the design of the tape record is dependent upon the 
& manuel system which will be used to provide a visual file for immediate 
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access. The definition and format of various individuel fields is 
largely 4 result of the consideration that the card file which forms 
the basis for the tape file must be used as a visual source. The card 
record has been purposely designed to contain the information in a 
single card, wherever possible, restricting severely the use of 
trailer or second-part cards. No intention exists to limit the size 
of the tape record severely; rather, the primary thought was to cut 
down as much 48 possible the physical space needed to contain the 
manual file. 


4) The manual file will exist for the main purpose of 


providing & means to service immediate. search requirements. Because of 
the more expeditious service that would be furnished by SRD with the 
computer operated system, it may be anticipated that such requests 


will be reduced to a number considerably less than now experienced. 


Consequently, the visual | index may be stored in a vertical file ee, 
Re 


arrangement __ requiring far less floor space (approximately _ 10% of iso 


current .area peing used =.130 Sqe ft.), and permitting servicing by, 


one. clerk w who would be responsible also for maintenance of the index. 


The interfiling. of 700 index cards, the daily input, would take Ee NOOK 
aa ae AQD— Pras 


approximately two hours per day. 


5) Attachment C contains a representation of the general 
processing flow using a tape system. Under the envisioned system, all 
names to be searched, including. subjects and references, will be 


indicated concurrently on the source document. Search cards with the __ 


names of all individuals to_be_searched against the master index are 


prepared from the ‘Same document. Search cards on subjects can serve 


6 a dual purpose, 1-6, they may also be used effectively for case control 
19 
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processing and/or for statistical analysis reporting. Since the process- 
ing time in indices would be measured in hours rather than days, it would 
not be necessary for names pertaining to an individual case to be searched 
at separate stages of the processing through SRD. 

6) The most significant element of the system would be the 
manner in which names would be searched against the master index. One 
possible approach is described, although a tape system, if adopted, may 
differ in its final version. 

a) Because of the immensity of the master index, and the 
comparatively small number of searches made against it, a straight serial 
approach cannot be considered the most efficient. However, using a tape 
file arrangement, an advantage _may be gained by distributing the index in 


& more favorable arrangement _ over @ -number_of tapes, rather than packing 


the index as tightly as possible on a minimum of tapes. This would serve 
to reduce the number of records in the master index that need be read from 
a maximum of almost all the index, if a packed arrangement were used, to 
‘a lesser number if equal distribution of the index were made over a greater 
number of tapes. In this manner, the search program can continually test 

to determine whether remaining tape segments may be ignored, or even 
whole tapes by-passed in the processing. This would, in effect, simulate 
random searching to an extent and minimize the disadvantage of serial 
processing. With proper operator planning, much of the set-up time and 
tape handling involved could be overlapped by machine processing. 

b) It is estimated that the amount of computer time Vv 
wer 


required % to handle the daily volume of index | Searches | would Be one to two 7 


@ hours. The actual time will depend upon the number of runs per aay, the 


extent of name variant sophistication applied, and the type of equipment 
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used. Additions, deletions and changes to the index on a daily basis i 
jeletions and changes to the inde re 
would require about 30 minutes additional computer time per day. — see 


c) Time-saving advantages can be gained from "batching" 
the input to the search run. The advantage of "patching" must be weighed 
carefully against the operational desirability of improving SRD through- 
put processing times as much as possible. A preliminary examinetion of _ 


the problem indicates that either 1/2 day or 1 day searching cycles 


appear to be the most logical possibilities. — 
d. Personnel 
1) Based on current workloads, the proposed tape system 
would enable considerable personnel savings in the Indices Béek ions In 
place of the Indices personnel now required to do searches, and to main-. 
tain the master index, it is estimated that the following would be required: 

a) 1 file clerk and searcher - responsible for providing { 
j{mmediate index searches as requests occur, and for filing 12,000 monthly = 
additions to index (2 hours per day filing time), and also for proceasing 
manual deletions and changes in the index. 

b) 5 key punch operators - responsible for punching and 5 
verifying approximately 10,000 search requests per week, and preparing now 
ecards for filing. 

. ce) 1 code clerk and editor - screens and codes source poles 
documents, and provides data to key punch operators in final key-punching 
format (concerned only with records affecting master index) 


d) 1 clerical supervisor - insures proper distribution of 
j 


workloads and continuous processing. > 


2) In addition to the personnel enumerated above who would 


be employed directly in SRD, additional personnel costs would be reflected 
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in the staff required to maintain the computer installation. This 


might include as many as 3 systems analysts, 4 or 5 programmers, 2 


console operators, and additional supervisory and management. personnel. 
en OEE on cs = pargenpecereentitaetae oe ae wet ST ~ Eee re eee Stic =) ‘= so maraea see 


However, this staff would be engaged in the overall planning, programming , 
and execution of computer applications throughout the Office of Security 
(or possibly a wider area), and only a portion of their costs can be 
attributable to SRD generally, and a smaller amount to indices specifically. 
e. Computer Costs - Rental costs for a tape computer system of 
the size required to process efficiently SRD Indices searches would be 
approximately $7,500 - $10,000 per_month, Realistically, only a portion 
of this cost should be chargeable to the indices application, since the 
cited leasing charge is for a full shift's (176 hours per month) use of 
the system, and only about 15 - 30% of this time would be used in this 
phase of the processing. Therefore, computer costs for indices searching 


would range from $1125 - $3000 per month, if the remainder of machine time 


can be charged to other applications. 


Related equipment costs would include the following: 


Number Item Monthly Lease 
3. Key~punch Machines @ $40 $120 | 
2  Verifiers @ $50 100 : 
1 Sorter 125 | 
1 Interpreter 100 


The costs of these items of equipment also may be offset by additional use 
in other applications areas. 
f, Advantages of a Tape Computer System with Card Backup for SRD: 


1) Indices searching by machine methods could produce a 
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& significant reduction of case processing time through SRD, 


2) One-day or less service on all name index searches could 
be provided requestors on a routine basis. 

3) Service in a day or less would eliminate the multiple- 
priority system now in effect and reduce requests for immediate searches. 

4) An IBM card back-up index would always be available for 
immediate access and for verification of searches. 

| 5) Use of a tape record could provide a capability for 
selective retrieval of information. 

6) Print-out of results of searches would provide hard-copy 
verification that search had been made, and would indicate exact information 
searched. 

7) Use of tape would allow selective recreation of special 


files of interest to users, e.g., personnel profile characteristics file, 


modus operandi files, organizations file, file of Chinese Ming numbers, etc. 

8) There would be a significant reduction of physical space 
requirements. 

9) Additions to file could be machine verified, and data 
again checked on entry to system to insure high degree of accuracy in 
recorded data and physical file arrangement. | 

10) System has unlimited growth potential with minimal increase 
of size and expense in drastic contrast to a manual system. 

11) Techniques developed in implementing such a system could 
have significant relationships to other CIA data processing problems as 
well as other agencies! activities. 


@ : 12) Personnel time saved can be devoted 40 other essential OS 


needs such as more complete indexing and more comprehensive case analysis. 


2 
Approved For Release 2000/05/31 : CIA-RDP83B00823R000100060002-9 
SECRET 


ae, are er i Eereraey ens S BY , Ty 
Approved For Release 2000/05/31 : CIA-RDP83B00823R000100060002-9 


“ Diesdvantages: | 
ea) Necessitates maintenance of duplicate index: card and tape. 
ea Initial one-time conversion cost 1s high, 
=) ‘Until cut-over to new system is effected, duplication of 
t effort vad result in interim inereased costs, 
| ) Retraining of personnel necessitated, 
os) Inplementation of system will result initially in disruption 
oa iabatance of workload and work flow among SRD branches, requiring period 
of adjustnent, 
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36 Disk File System 
@ Probably the most efficient, though more costly, computer 
means available for the processing of name searches is a disk file random 
access system, In this type of system, the master index is arrayed in 
disk files which may be accessed more directly than in a tape-orlented 
system, Any given portion of the index, or even particular records, may. 
he_addressed directly, 1.0., without passing and examining ina serial 
fashion vast_portions of tho filo, to determine whether specific records 
b, This paper does not treat in detail the indicos searching 
application through the uso of a disk filo systom primarily due to cost 


considerations for such a system. The neod te provide a file capacity of 


over 100 million charactors oliminates from congidoration the lnexpensive 
. disk file devices now available in the computer market. Devices such as 
the IBM 1301 Disk Storage must be used, necessitating consideration of 


larger and more expensive basic computers. To be more specific, to store 


1.6 million records averaging 80 characters, 3 modules of 1301 Disk 


Storage devices, each with two disk arrays, would be required, along with 
an IBM 1410 Data Processing System (the IBM 1401 DPS does not accommodate 


1301 Disks). Such a system would rent. for approximately $18 000 per month. 
co. In addition to all the advantages offered by a tape computer 


system, a_ true random access system would permit faster processing of index 


searches. | _ Perhaps more significantly, a disk file arrangement permits 
immediate inquiries to the file on a priority interrupt basis, 1.6., any 
machine run may be interrupted temporarily to accept inquiries from a 
console typewriter and to provide the results of a search on the same device. 


The machine may be left in a status so that even untrained personnel could 
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} make inquiries to the index on a twenty-four hour basis, without the 
presence of console operators. Naturally, this capability eliminates the 
need for a back-up see file, 

d. Many of the systems and programming problems associated with 
disk file arrangements have been solved successfully in designing the 

25X1A EE search a file of over seven million names, 
partially arranged in IBM 1301 Disk Storage devices, and will provide 
name variant searches hitherto unavailable under a manual systen, (==) 25X1A 
systems perebunsl already have determined the feasibility of this type 
of name searching, and much of the systems effort expended in the 
development of the i system need not be duplicated in instituting 


a system for the security index. 
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4. Microfile Systems 

a Several manufacturers have devised systems for the rapid 
retrieval of information and documents, and some of these systems will 
be discussed briefly. It is pertinent that these systems be considered 
for possible adaptations to the indices problem either in their present 
use or for use with modifications. Three typical systems are: 

1) Photographic Information Storage and Retrieval System - 

This system provides for compact storage of documents, automatic retrieval 
and the production of a hard copy without disturbing the file, Basically, 
the unit of storage is a small photographically developed film card that 
has been keyed in with a document number On @ camera coder, stored in 
capsules and placed in trays for filing in cabinets. The information is 
retrieved by document number by selecting the appropriate capsule, then 
keying in on a selector producer, passing the cards from the capsule 
under a photocell read head until the card matches the document number 
that was keyed in on a keyboard. The correct card images are projected 
into a reproduction process which immediately produces copies of the 
information stored on a card, Approximately 600 ,000 pages of documents 
can be filed in three Square feet with retrieval time 60 seconds from 
request to copy. The system is relatively simple and inexpensive, (ene) 
materially reduces Space requirements and provides for updating and MAGHAYES 


purging. However, it does not provide for the handling of an index record 


as an integral part of the system as selection is made only by locator 


number, This system does not appear to lend itself to the indices 
problem unless extensive modifications were made. 

2) Microfilm Retrieval System - This system is utilized by 
the New York Telephone Exchange in locating the name and phone number of 
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a person in about three seconds from a listing of approximately 8,000,000 
names. The telephone pages are microfilmed on strips that are filed in 
cartridges for retrieval. A verbal request is received by one girl 
sitting at a console who checks the names by selecting the appropriate 
cartridge which is within reach on the console. The cartridge containing 
the page on which the person's name is listed is placed in the reader 

and within seconds the name and number is retrieved. Names to be added 
to the distings are placed in another area of the console and these names 
are checked until they are consolidated with the main file. This system 
provides for the rapid retrieval of names, reduces personnel and space 
requirements and permits access at all times. The main disadvantages 

are primarily two-fold: the difficulty of updating the basic record or 
main file particularly where it is microfilmed; and there is no provision 
for expansion with other programs that are related to the indices. 

3) a: : a photographic-electronic system able to retrieve 
any one of millions of printed or typed pages or photographs from a file 
center within five seconds. 

a) A tiny image of the document is photographically 
transferred to an IBM card so the document can be viewed on a screen or 
printed out without removing it from storage. Immediate access to any 
of the images stored in the bins is faster than locating information 
which must be searched serially. Information from a magnetic index 
immediately pinpoints location of the image in the file so that within 
seconds the document is ready for viewing or photographic reproduction. 
The operation of ae i: comparable to that of a library--a dynamic 
type of library serving users almost instantaneously with information. 


Its catalog, or index, is a magnetic file. Its "shelves" are bins, each 
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automatically loaded with photographic images of documents that have been 
reduced to about 1/1000th of their original area. 

b) First, documents are microfilmed. Then the 35-mm 
microfilm is placed in an image converter, which further optically reduces 
the image and transfers it to strips of film, each strip containing 99 
images, As an image is transferred from microfilm to film strip, control 
cards are automatically punched to record its location in the file. Hach 
bin, or document file, contains 200 plastic cells of 50 film strips each, 
a total of 990,000 images. This is roughly equivalent to about 3,000 


average-size books. The total MMsystem can accommodate more than 


100 document files. (/s> mapuies = SYSFLe Mow BPS SMD 2188 ) 
c) A user starts his search for information by writing key 
search words on a form--words such as "Smith", "computer", or "creativity". 
Punched paper tape made from the form is placed in the machine, and a pea 
magnetic index is searched electronically. A list of index entries oe 
corresponding to the documents found by the key words is printed and eee 


ork 
ry Se 


returned to the user. The user checks his choices on the list. Punched , 
cards corresponding to the selected documents are pulled from a file of 
cards prepared when the document or abstract list was printed. From this 
file, pertinent data such as image location of the desired document and 
identification of the requestor are automatically punched in an aperture 
card containing a blank film insert. The unexposed aperture cards are 
inserted into the document file which reads the location from the punched 
holes and brings the film strip containing the document image into lens 
position, The card's film insert with up to four images is automatically 
exposed by ultraviolet Light and developed immediately by a dry heat process 
in about one-half second for each Soeretion: The card is then returned to 
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S the user, who may enlarge the images to original document size for printing 
or for viewing with a projection device. 

b. Advantages and Disadvantages of Microfile Systems = Although 
these type systems generally require less space and personnel and allow 
rapid conversion as yell as a favorable growth potential, there are several 
major disadvantages. These include: 

1) Updating of the index would be time-consuming and complex. 
2) The lookup procedures to obtain a file number would 
generally be rather cumbersome, 
3) The initial one-time conversion costs would be as high as, 
or perhaps higher than IBM ecard conversion costs. 
4) These systems generally tend to be a "closed system" in 
that it is rather difficult or impossible to relate the data in machine 
@ language to other systems (e.g, case control and NAC in the case of the 
SRD index system) 
5) These systems basically are oriented toward page-type 


documents. 
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a Regardless of whether SRD Index is destined to be changed to 
a punched card system, a computer based system, or a micro-image system, 
conversion from the present 3 x 5 holdings to some form of machine 
language is necessary, Comparing the general advantages and disadvantages 
of potential methods of conversion between punched cards, punched paper 
tape, and microfile approaches, the conversion using punched cards offers 
the most advantages in terms of total costs, active use during conversion, 
usefulness as backup, ease of retrievability, updating, handling and 
relationship to future computer-based systems. 


b. The conversion program will have two basic steps: 


@ 1) the first will cons consist of a pilot operation (using about 
one per cent of the total index) which can be initiated immediately | 9,0°° 
wie S 


using existing personnel (3 clerk months) and equipment assets. This . ANDs 


® 
operation will test the validity of the format of the punched card and 


@ 
wilt also provide information concerning the actuel editing and coding 


ates and information as to whether there should be additions or deletions 


a eee 


during the editing operation. 

2) The second phase, as a continuation of the first phase, psu. 
will be the actual conversion of the total holdings of the main SRD Index. mee 
It is proposed that this be a one~year program and the discussion below 


is based on this assumption. 
2. Equipment - As a result of the consolidation program, about 10 
additional Rolldex cabinets will be required when the consolidation 
6 pesca is completed based on the fact many of the present flimsy overt 
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cards now being retyped are being prepared on heavier 3 x 5 card stock. 
Assuming the consolidation program is finished in approximately a year 
and there is a normal growth of about 10 per cent, SRD will have about 


59 cabinets (44 now # 10 for consolidation 4 5 for growth). If, however, 


the same cards were completely transposed to IBM punched cards, the same 
holdings would require about. 55 cabinets, because the IBM cards require 
5 to 10 per cent less volume than the present 3 x 5 cards. IBM cards 
are longer but thinner and will withstand the expected reasonably heavy 
manual handling. 
3. Operations 

a, There are four basic methods by which the SRD Index could be 

converted to a punched card index. The first method is preferred. In 


any event, the conversion should start at the point of the present 


consolidation program to save retyping approximately 400,000 cards. 


Start the conversion at the point of the present consolidation program parc. ? 


METHOD 
in the alphabet. IBM cards only would be produced after appropriate gen. 
ee ee Cees G4 
editing and coding. The IBM cards would be placed alphabetically in a OL oe 
x cre 6 
cabinet with appropriate size trays until a cabinet was full of IBM = 
Size cards. The duplicate cabinet of 3 x 5 cards used during this period = 
THe C WATE ae 
could then be retired or destroyed, The conversion could proceed + 
oe OE euner 
cabinet _by cabinet through the alphabet. At the same time, the new cards a Wew 
; t RAS 


would be produced either as 3 x 5 cards (on a standard typewriter) or 
as IBM cards (on a Model 024 IBM punch and interpreter) depending on what 


alphabetic part of the index had been converted. As the conversion proceeds, 
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the corresponding portion of the new cards being typed will be produced only 
as IBM punched cards. The new 3 x 5 cards would be interfiled in the un- 
converted portion of the index, 

2) This method would be very similar to the one described 


above except that the new cards for all areas of the alphabet would be 


Wsit& 
LA” 
q2b 


produced on three Model 826 typewriter/punch machines (3 x 5 and TBM 
size cards). The 3 x 5 cards would continue to be interfiled throughout 
the alphabet unaffected by the conversion program. The IBM cards will 
be laid aside temporarily and interfiled at an appropriate time into the 


converted index holdings. As the conversion program proceeds, the ne 


IBM cards produced could be inserted in that portion of the_alphabet 
which is being converted, 
3) Produce 3 x 5 cards plus IBM cards on a Model IBM 826 


typewriter/punch machine. Continue to interfile the 3 x 5 cards thus oe . 
EAM Ves 
typed in the present index. Set aside the IBM cards produced until the —¥~\ 
Ee A 
produced also on an 826 in the 3 x 5 and IBM size with the 3 x 5's eee 
teh, 
being interfiled and the IBM cards being stored with the others. When Coyyenrs® 
Co Ty) 


the conversion is completed, the IBM deck could be then substituted for Ss 


entire conversion is completed. At the same time, the new cards will be 


wn 
) 


the 3 x 5 cards which could be retired or destroyed. This method would 
produce the ambiguity inherent in two indices and the requirement to 
store the second index until completion of the conversion. 

4) Punch just the IBM cards on both the conversion and the 


new card typing operations. The IBM cards would be interfiled into 
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& the present file holdings which would require the immediate acquisition 
coo 
of approximately 14 additional Rolldex cabinets to accommodate the canx, F<" 


ve | BRS CHARS 
interfiling of the longer IBM cards. About 400 additional square 


feet plus $8,000 for the 14 cabinets will be needed as soon as the Tenpads YS 
donveeeiny xtaten commences. These costs are in addition to the normal 
conversion costs and additional personnel and equipment costs which will 
be described later. 

: - 4e Personnel, cost and space factors 


a. The personnel requirements for the conversion program only 


will approximate 8. »_clerk years of editing and coding, 8 clerk years of 


punching, and 4 clerk pate ea | These figures are 


based on a standard Government rate of 100 cards punched per hour, name 


and nunber machine verification at the rate of 200 cards per hour and 


average. editing and coding rate of 100 cards pér hour. 
b. The conversion cost factors include personnel costs of 20 
clerk years _ at. t. $4200 per clerk or $84;,000. The machine costs "eae 3 


feed ar GIG Con) 
punch machines and 4 verifying machines will be $8000, _.which makes the 


total $92,000. Offsetting this cost, however, is the possibility of 


ot 


. utilizing uncleared employees in the Personnel Office pool which could 
supply approximately 8 clerks on a continuously rotating basis with 
each clerk providing about 2 months of punching time until assigned. 
Arrangements can be made by the ADP Staff for a 3~day training session 
for the individuals selected. Verifying operators can be supplied on 
the same basis. Officials in claves of the Pool have indicated necessary 
Space and machine operators can be made available for this program at 


@ 16th Street. With this Support from the Pool, the Office of Security 
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could complete the index conversion by providing 8 clerks for editing and 
coding from its current staff or requesting such additional personnel from 
the DDS. Another possibility is to have the punching and verifying done 
on a contract basis by another government agency or a commercial service 
bureau. This would cost approximately $80 per 1000 cards based on the 
average commercial service bureau rate. 


ec. The program for the typing of the cards for new _index entries 


—oner See Ie As Se SRE 


should start concurrently with the conversion and will require 3 IBM IBM view 
Model 024 Punch Machines, 1. Verifying Machine and 1_Interpreter at a CHOOS 


total cost of $3240 per year rental. This equipment will occupy about 


3 puter 
Je venir hf G 
on this program since three clerks are now typing the 3 x 5 cards. When j-_- eae 


150 square feet. There will be no significant additional operator cost 


the conversion is done, this operation will continue to be done in the 
same manner. 


d. The editing and coding for the conversion can be done at the 


present work stations in the Indices Section. The 8 Punch Machines and 


he Ih pats 
4 Verifiers and 1 Interpreter may be used at 16th Street providing 0S oe 
permits the Pool to type covert cards. If this is not done, provision oie 
for 4 Punch Machines and 2 Verifiers requiring 250 square feet and 6 ov 
operators: will Tope 40 be made within the “OS oonteolied ez area for the = aa 
punching and verifying of the covert cards. Ee grt 
5. Punched card” | : : ve 


a. IBM cards have been designed for use as the new index cards 
in the conversion program (See Figures 3 and 4). The cards contain 
essential information that can be retrieved manually or converted to 
magnetic tapes and be retrieved rapidly if a-tape-driven system is 
adopted. For the optimum system, ell significant available information 


should be indexed and punched, The proposed cards will contain the 


following fields of information: 
35 
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1) Master Card (figure 3) 


a) Name data - Columns | - 41 
provide for name data on subject cards. Columns | - 29 
provide for name data on reference cards. Tratler cards will 
be used when the name data exceeds the columns just described, 

b) Source of information - Columns 
30 - 41 are used only on reference cards. This Information 
is divided into three parts: Source (col. 30 - 32), date 
(col. 33 - 38) and page number (col. 39 - 41), 

c) File number - Columns 42 - 48 are 
used to provide a seven digit number. 

d) Type of case and card - Columns 
49 - 50 will indicate the nature of card: overt subject, 


covert subject, overt reference or covert references and sub- 


catagories under each of these. This information will be 
coded for use as part of the case control and statistical 
reporting system. 

e) Date of Birth © Columns 51 - 56 
will provide for numeric dates. 

f) Place of Birth - Columns 57 - 65 
The first six letters of the city will be typed and the last 
three spaces will be used for standard abbreviations of states in 
the U.S. or foreign countries. 


9g) Sex - Column 66. Used as a spouse 


indicator, Study of the index disclosed cards with first names 
unknown which gave the sex of the individual. 
ob h) Race - Column 67. 
i) Citizenship - Columns 68 - 69. 
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j) Information code - Columns 70 - 71, 
oe Applies to the reference cards where pertinent information Is indicated 
by code, e.g. if the person is a Communist sidoathizer.: the numeral | 
would so indicate, an USSR agent, numeral 2, etc., or whatever code 
would be ccisidered desirable using numerals or letters or combinations. 
This information is being retained from the present indexed holdings 
primarily for use in a tape system. Printout of such Information would 
be very useful In the CI-CE areas, | 
| k) Residence or occupation - Columns 72 - 78 
will be used to Indicate by code the residence or occupation with the 
residence taking preference if both are Indicated with the occupation 
being put in the variable information field, 
1) Retired card - Column 79, 
® m) Tratler Indicator - Column 80, 
2) Trailer card (figure 4) 
_ a) Name data - Column 1 - 20 will contain 
the first 20 characters of the name, 
| b) Type of trailer information, 
Column 21 - 22 will contain, in coded form, the type of variable 
information that follows, This will Include AKA's, nees, pseudo, 
Ming numbers, physical characteristics and remarks. 
c) Variable information - Columns 
23 - 79. 
d) Further trailer. card indicator- 


Column 80, 


9 
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b. The IBM card for companies, organizations, 
publications and others of a similar nature will use 
the same card. Development of standardized abbre- 
viations will keep many of this group within the 
field designated. Columns 49 and 50 by use of codes 
will indicate whether it is an organization, company, 
etc. 

c. The punching of cards in the conversion 
sofas should net commence until an all numeric 
file numbering system is adopted by the Office of 
Security. 

d. The present consolidation program should be 
merged with the conversion program. 

6. The preceding estimates of personnel and machine 
requirements for the conversion of the complete index 
(after the pilot operation is finished) were made on the 
“basis of one year. If it is desired to complete the 
conversion in nine months, certain changes in the number 
of machines, operators and editors will be required. Under 


such a schedule, 12 punch operators, 6 verifiers and 


12 editors will be required for the nine-month period. 


The preliminary activities of determining the editing 
~20- 
CR 
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and coding procedures, obtaining sample cards, performing 


the pilot operation, ordering the equipment, arranging 


for personnel and space all will require a carefully 

| followed schedule. If this is done it is estimated 
that the actual conversion can start approximately three 
months Sekar the program is initiated. A proposed 


schedule will be found on page 42. 
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SRD INDEX CONVERSION SCHEDULE 


cS 
x 


Van. feb. Mar: Apr. May June July Aug. Sept. Oct, Nov. Dec. gan. 


1) Finalize IBM card content, format |" 
and codes, : 


2) Prepare editing and coding manua : Deusen) Bree 
3) Institute 0/s File numbering i. a 
system RNS: 


4) Order equipment (staggered) 
15 IBM 024 Punch machines AN 
6 IBM 056 Verifiers oe ee ee 
1 IBM 548 Interpreters 
5) Arrange for acquisition for nine 
months of: Le coeeed Sere eae nee 
1 Supervisor eed a ee ena 
18 Machine Operetors 
12 Editors 
(ADPS will supply $75,000; no 
more needed if pool help used.) 
6) Arrange for acquisition (for 
nine months) of 1600 sq. ft. 


oF eosce: ‘Snap cee 
7) Order 50,000 IBM cards for 
pilot operation fees 


8) Conduct pilot card operation, 
Prepare and test pilot mag tape 
and Random Access programs, — 
(Using two existing OS personnel 
and ADPS personnel and machines, ) 

9) Order cards and trays 


10) Commence full scale conversion 
(replace 3 x 5's by IBM cards 1 oe a. 
unit by unit). (gune 63 thru pe ae = 
Feb 64) 


A 


< 
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Analysis or 
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2. Analysis & Write 
up -. 
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if necessary 


Mats & Cards 
from Reprod. 
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3. Prepare Recharge 
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CC 


Closeout 
ped 
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1. Remove 44D-Close 
out to Desk 


a 


Closed 44D's 


3. File Closed 44D 


K.P. 
(026) 
Date Punched 
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An Introduction to 


IBM Punched Card Data Processing 


CPYRGHT 


For almost three quarters of a century the punched 
card has been utilized to solve record-keeping problems. 
Since the first governmental application of punched 
cards, their use has extended into virtually every type 
of commercial and scientific enterprise. The develop- 
ment of the cards, and the machines to process them, 
began as the result of a specific need. Demands from 
government, science and industry have brought about 
today’s 18m punched card data processing machines and 
large electronic computers. They are called data process: 
ing machines because their primary function is to proc- 
ess business, scientific or commercial information (data) 
in such a fashion as to give desired results. Results may 
take the form of a paycheck, a commission statement, a 
purchase order, a customer invoice, a sales report, a 
profit or loss statement, or an inventory report. All of 
these tasks, and many others, may be performed on the 
same set of equipment. 

The development of the punched cards and the ma- 
chines to process them was stimulated by the needs of 
the United States Census Bureau. In 1880 the ten-year 
census was taken for the tenth time as required by law. 
Census data was handwritten on large cards. In order 
to compile facts, the cards had to be hand-sorted into 
the proper classifications (such as home owner, occupa 
tion, etc.) and counted manually for desired totals. 
They were then sorted and tallied again and again to 
complete the whole Census Report. This method was 
tedious, cumbersome and costly, as millions of cards 
were involved. The possibilities for error were great 
and checking for accuracy was nearly impossible. 

By 1885 the Census Bureau was still struggling to 
compile the collected facts of the 1880 census into use- 
ful and meaningful form. When it became apparent 
that in the future the compilation could take longer 
than the ten-year span between each census, the need 
was realized for a faster and more accurate way to per- 
form the required task. By 1887, when the 1880 Census 
Report was finally completed, Doctor Herman Hol- 
lerith, astatistician with the Census Bureau, had worked 
out the basis for a mechanical system of recording, com- 
piling and tabulating census facts. His system consisted 


of recording the census data crosswise on a long strip 
of paper. The facts were recorded by punching holes 
in the strip in a planned pattern so that each hole in 
a specific location meant a specific thing. A special ma- 
chine was able to examine the holes and electrically 
perform the tabulation as the long strip was passed over 
a sensing device. For ease of handling and for dura- 
bility the paper strips soon were replaced by cards of 
a standard size and shape. Each card was used to record 
the facts about an individual or a family — a unit situ- 
ation. These cards were the forerunners of today’s 
punched cards, or “unit records.” 

The first users of the punched cards employed them 
for vital statistics. Some of the early users were the City 
of Baltimore, the Bureau of Vital Statistics of New Jer- 
sey and the Board of Health of New York City. In 1890 
tabulating equipment was used for the first time in 
census work with great success in reducing the time nec- 
essary to complete census reports. The completed re- 
ports were available for use in two and one-half years, 
or about one-third of the time spent on the previous 
compilation, despite an increase in population from 
50 million to 62 million in the intervening ten years. 

Through the next years the equipment became more 
developed for the purposes of the Census Bureau. Then 
came a wider application of the idea. If the equipment 
was satisfactory for use in tabulating the census, might 
it not also be suitable for business? The answer was yes, 
and firms found uses for the equipment, mostly statis- 
tical. Insurance companies adopted the machines for 
analyzing risks in various classifications (actuarial work). 
Railroads were early users for the analysis of freight 
statistics. A large department store used punched cards 
for sales analysis. Cost accounting in a steel company 
was a commercial use for punched cards prior to 1900. 

In the late 1800s and early 1900s, market areas were 
widened by improved transportation, and manufactur- 
ers were adopting mass production techniques. Com- 
mercial enterprises were growing. Their record-keeping 
and accounting functions required more and more per- 
sonnel. Each individual in the office was performing a 
smaller part of the overall operation. The time neces- 
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sary to combine the individual's results with all of the 
others was excessive. Accounting results were often re- 
ceived so late by management that they were of an 
historical rather than operational nature. The solution 
to many such problems was the use of data processing 
machines, which were employed to reduce the moun- 
tains of paperwork, to effect standardization of methods, 
to speed up results and to reduce the cost of record 
keeping. 

In addition, the application of punched cards to 
commercial problems has resulted in the ability to man- 
age “by exception.” Management is notified of those 
situations which call for decision at a specific time. For 
example, in using punched cards for inventory control, 
only those items which are overstocked or understocked 
(according to previously established standards) are 
called to management's attention. The items for which 
there are adequate inventory amounts are automati- 
cally passed over. Management does not have to exam- 
ine each inventory record to locate the few calling for 
attention. The time of the individual may be spent on 


Fundamentals of IBM Accounting 


The basic principle of 1m accounting: information is 
recorded once in an 18M card which is then available 
as required to give desired results by machine process- 
ing. Data is registered in msm cards in the form of 
punched holes. Once the punching is completed there 
is a lasting record which may be processed at machine 
speeds to obtain desired or needed results, when re- 
quired. Transactions of a similar type are processed 
together to increase machine effectiveness. 

In accounting, one transaction usually affects more 

an one account. The source document on which the 
ransaction is recorded is used to post to all affected 
accounts. However, if more than one transaction occurs 
n a given period, the usual method is to summarize 
he transactions for that period by each account and 

€n post the total to the appropriate account. 

This system requires the sorting of documents manu- 
qlly to obtain the proper groupings. Totals are taken 
fy each group and then posted. For example, in a sales 
dnterprise some of the entries which might be made as 
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The use of the punched card has spread to almost 
every area of commerce, science and industry, and to 
almost every size of enterprise within each area. The 
punched card meets the record-keeping requirements 
of the small wholesaler, the scientist or the small town 
just as easily as those of the largest. The success of the 
punched card in meeting these requirements is ex- 
pressed through its widespread use in the world today. 


the result of a sale are to sales records, accounts receiv- 
able ledgers, inventory records, and salesmen accounts. 
Each posting requires a different sorting of the same 
source document. Totals are taken manually and 
posted manually after each sort. 


Utilizing the 13m method of accounting, the details 
of the transactions are punched — one transaction to 
a card, or unit record. Once the accuracy of the punch- 
ing is verified, the grouping by account may be accom- 
plished on a sorting machine at a high rate of speed; 
then the total may be summarized by group mechani- 
cally. After that the cards are re-sorted and resumma- 
rized by machine. This continues until all the necessary 
totals have been taken andthe entries made. 


In summary, the basic principle of 1m accounting 
is that information once recorded in an IBM card may 
be used time and time again. Data is punched and veri- 
fied and may then be classified (sorted) and summarized 
to produce desired results by machine processing. 
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Figure 3. A Date Field 


Coding Data 


ig_codes to data is to enable 

n the most meanineful, ord 
and_useful fashion, taking into account the relation- 
ship of each item of data with other items of the same 
or_similar nature. The ability to present related data 
in report form depends greatly upon the coding struc- 
ture used. The assignment of codes to data is the most 
accurate and easiest way to express the relationship of 
items or information. The complexity of the relation- 
ships governs the complexity of the coding structure. 


| Prior to the selection of the type of code used and 
the assig ment of the code to the data, the identity and 
nature of the data must be analyzed. The informational 
needs and desires of management are also considered 


in the analysis. 


A code may be alphabetic, numerical, or both, al- 


though” numerical codes predominate. e€_simplest 
—=. = = 


type of codin is the assignment of the numbers in 


sequence to items on a list. Another t pe is the assign- 


ment of numbers in sequence to data in alphabetic 
order, such as a listing of names or firms. Other codes 
more sophisticated take into consideration family rela- 
tionships of data, such as related items of hardware, 
screws, nails, garden implements, and so forth. Some 
codes are constructed so that each segment of the code 
is descriptive of a specification of an object, such as 
bolt, carriage, steel, hexagonal head, 2 inch, etc. 


‘The use of a coding structure usually permits faster 
machine processing in classifying or arranging, This 


results from the ability to act upon the code number 
rather than the longer designation of the data. By 
coding there is often a saving in the number of card 


columns utilized, thus reducing the amount of card 
bunching, 


The use and assignment of codes does not mean that 
the user must familiarize himself with the coding struc- 
ture involved. Reports usually reflect the data designa- 
tion by name rather than the code number, although 
both are often printed. 
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Punching and Verifying Data 
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Figure 4. The 1M 26 Printing Card Punch 


Data is recorded in the form of punched holes by means 
of a card punch. The 1BM 96 Printing Card Punch is 
illustrated in Figure 4. A keyboard on the punch, simi- 
lar to that of a typewriter, is activated by key depression 
to cause punching of the proper letter, digit or special 
character in a card column. Data being punched may 
be printed at the top of the column depending upon 
the type of punch used. The punch operates serially; 
one column at a time is punched. After one column is 
punched the card is automatically positioned for punch- 


CARD 
‘a STACKER 


READING 
STATION 


ing the next. 

Cards pass through the punch as indicated in Fig- 
ure 5. A card moves from the card hopper to the punch- 
ing station. After punching, the card is automatically 
released to the reading station. The card then passes 
through the reading station in phase, column by col- 
umn, with the card behind at the punching station. 
After the card behind it is released from the punching 
station, the card at the reading station moves into the 
card stacker. 


CARD 


HOPPER Y 


PUNCHING 
STATION 


Figure 5. The Path of the Card through the Punch 
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The IBM Card 


The sm card measures 78% inches by 314 inches and 
is .007 inches in thickness. The card stock is of con- 
trolled quality which must meet rigorous specifications 
in order to provide strength and long life. This is nec- 
essary to insure the accuracy of results, the proper oper- 


ation of 18m data processing machines and the contin- . 


ued usability of information long after it is recorded. 

The card is divided into eighty vertical areas called 
“columns” or “card columns.” They are numbered one 
to eighty from the left side of the card to the right. 
Each column is then divided into twelve punching posi- 
tions. Thus in the mM card there are 960 punching 
positions altogether. The punching positions are desig- 
nated from the top to the bottom of the card by 12, 11 
or X, 0, 1, 2, 3, 4, 5, 6, 7, 8 and 9. The punching posi- 
tions for digits 0 to 9 correspond to the numbers printed 
on the card. The top edge of the card is known as the 
“12 edge” and the bottom of the card is known as the 
“9 edge.” These designations are made because cards 
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Figure 1. An IBM Card 
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are fed through machines either “9 edge first” or “12 
edge first.” “Face up” means the printed side is facing 
up and “face down” means the opposite. 

Fach column of the card is able to accommodate a 
digit, a letter or a special character. Thus the card may 
contain up to eighty individual pieces of information. 
Digits are recorded by holes punched in the digit punch- 
ing area of the card from 0 to 9. For example, in the 
card in Figure 1, there is a l punched in column 63, a 
9 in column 72 and a 4 in column 77. 

The top three punching positions of the card (12, 11 
or X, and 0) are known as the zone punching area of 
the card. (it should be noted that the 0 punch may be 
either a zone punch or a digit punch.) In order to ac- 
commodate any of the 26 letters in one column, a com- 
bination of a zone punch and a digit punch is used. 
The various combinations of punches which represent 
the alphabet are based upon a logical structure (or 
code). 
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Figure 2. Punching 


The first nine letters of the alphabet, A to I, are 
coded by the combination of a 12 punch and the digit 
punches | to 9. Letters J through R are coded by an 
1] or X punch and the digits 1 through 9. $ through Z, 
the last eight letters, are the combination of the 0 zone 
punch and the digit punches 2 through 9. This alpha- 
betic coding is illustrated in Figure 2. The conversion 
of letters to and from this coding structure is done 
automatically by the various machines used to record 
or process data and it is rarely necessary to refer to data 
in its coded form. 


The eleven special characters are recorded by one, 
two or three punches. Their function is to provide 
printed symbols as required, to cause certain machine 
Operations to occur, or to identify various cards. 


Cards are divided into segments called “fields.” A 
field is a column or columns reserved for the punching 
of data of a specific nature. The field may consist of 
one column or eighty columns, depending upon the 
length of the particular type of information. For ex- 
ample, a name and address field would be longer than 
a telephone number field. Machine processing requires 
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a standard artangement of data in the card; therefore, 
once a field is assigned to a specific purpose, it is re- 
served for one kind of data in cards used in the same job. 
Field length is determined by the maximum length 
of information which will be entered into the field. A 
numerically coded date may take up only six columns, 
so a field of six columns is assigned for the punching 
of the date. A typical date field is illustrated in Figure 3. 
A company engaging in sales activity may have only 34 
salesmen, with no prospect of having more than 99 
salesmen. A two-column field would be assigned to the 
recording of salesman number. If the company were 
expanding rapidly and an increase in the sales force 
to 100 or more were anticipated, a three-digit field 
would be assigned. Field assignment and card layout 
are usually made after analysis of individual needs. 
' Figures 1 and 2 illustrate the two most common types 
of corner cuts — upper left and upper right. The cor- 
ner cut is used to identify visually a card type or to 
insure that all of the cards in a group are facing the 
same direction and are right side up. Card types may 
also be identified by the use of colored cards or the use 
of a colored stripe on cards of a similar nature, 
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Because a card passes the reading station in phase 
with the card at the punching station, it is possible to 
have automatic duplication from card to card. The in- 
formation in a specific column of a card at the reading 
station may be read and transmitted back to be punched 
in the same column of the card at the punching station. 


The ability to duplicate from card to card reduces 
the amount of manual punching necessary. Data com- 
mon to a group of cards (such as a date) may be punched 
into the first card of a group and then duplicated into 
the rest of the cards in that group. Duplication may be 
started by the depression of a key, or it may be under 
the preplanned control of the machine itself upon 
reaching the first column of the field to be duplicated. 


Other functions which may be under automatic or 
-manual control of the punch are skipping, ejecting 
and feeding, and printing. Because cards are punched 
in batches by type of job, a pattern of punching is estab- 
lished which permits instructing the punch to skip 
fields, duplicate fields or release the card when punch- 
ing is complete. This instruction of the punch to skip, 
duplicate or release at a particular card location is 
known as programming. 


The ability to perform many of the machine func- 
tions automatically permits faster job processing. Skip- 
ping takes place at the rate of 80 columns per second. 


Automatic feeding of a card takes one-fourth of a sec- 


ond. Duplication proceeds at a rate of either 18 or 20 
columns per second, depending on the type of punch. 
The ability to duplicate from one card to the next in- 
creases overall punching speed, and accuracy is in- 


_ creased because the possibility of error is reduced. Data 


to be duplicated is punched once and then automati- 
cally copied at machine speed. 

In addition, the ability to duplicate makes the correc- 
tion of punching errors easier. If an error is noted, the 
card is duplicated up to the point of error, the correct 
data is punched and then the rest of the card is dupli- 
cated. Thus only the incorrect portion needs to be re- 
punched. 

From right to left the positions in a field are known 
as the units position, the tens position, the hundreds 
position, thousands position and so on. Numbers to be 
punched may be labeled in the same fashion. Punching 
is from left to right with the units position of the num- 
ber punched in the units position or right-hand column 
of the field. If the number to be punched is shorter than 
the field, zeros are added to the left until the number 
equals the field size. 

For example, if the number to be punched is 764 
and the field is five columns in length, the number as 
punched would be 00764 and would appear as illus- 
trated in Figure 6. Because the fields are laid out in 
advance to accommodate the maximum number of 
digits expected, data should not exceed field size. 
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Figure 6. Examples of Punching Practices 
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Figure 7. Error and Verification Notches 


In punching an alphabetic field, the. punching starts 
in the leftmost column of the field and continues to 
the last letter to be punched or the end of the field. If 
alphabetic data does not fill the field, the remainder 
of the field is skipped over unpunched, as illustrated 
also in Figure 6. 

After cards have been punched, the data in them is 
usually checked for punching accuracy. The two most 
common methods are visual and machine verification. 
Visual verification involves reading the data printed at 
the top of the card during punching and comparing 
what is read with the data on the source document. 
This method may be accomplished by one person alone 
or by one person proofreading to another. The data 
may also be printed from cards and then proofread. 

Machine verification is performed on the 15M 56 Veri- 
fier, a machine similar in appearance to the card punch. 
The first station of the verifier is called the verifying 
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station rather than the punching station. The operation 
is similar to card punching. Previously punched cards 
are placed in the hopper and the first card is fed into 
position at the verifying station. Reading the source 
document, the operator depresses keys as if punching. 

As the proper key of the keyboard is depressed, a 
thin metal plunger passes through the hole or holes 
previously punched in a column. The plunger passing 
through the hole permits the card to advance to the 
next column. If an error was made in the original 
punching of the card, the plunger will have no opening 
through which to pass and the card will not advance 
to the next column. After depression of the proper key 
and no column advance, the machine recognizes an 
error condition and puts a notch over the incorrect 
column, as shown in Figure 7. The last digits in the 
date field are transposed. Correctly punched and veri- 
fied cards are notched as indicated. 
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Principles of IBM Machine Processing 


The 1s card with data punched in it serves two major 
functions. The card is the means by which the data is 


stored; information in the card is available over long . 


periods of time for use as needed. The card also serves 
as the conveyor of the data, as it is the means by which 
the data is introduced into 18M machines for processing. 

Before data in the card is processed the machine must 
change the punched holes into electrical impulses. 18M 
machines operate on data which has been converted 
into electrical impulses. The process of converting the 
punched holes in a card into electrical impulses is 
known as “reading.” Reading is done by the comple- 
tion of an electrical circuit through the hole punched 
in a card column. 

As a card passes into the machine each column goes 
under a separate wire brush. If there is a hole in a col- 
umn, the brush makes contact with a source of elec- 
tricity (the contact roller) through the hole, creating 
an electrical impulse which the machine is able to proc- 
ess. The impulse is of short duration, lasting only as 
long as contact is maintained through the hole by the 
roller and the brush. If there is no hole in a column, 
no circuit is completed and there is no impulse. The 
thickness of the card and its nonconductive qualities 
prevent contact. Between cards, contact is made, but no 
impulse is created. The principle of card reading, or 
converting the punched hole into an impulse, is illus- 


Card passing between roller and 
brush acts as an insulator so that 


no impulse is available at the brush. 
PUNCHED HOLE 
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trated in Figure 8. 

The passage of the card between the brushes and the 
contact roller occurs at a specific time in the cycle of 
the machine. Because of this relationship between the 
card movement and the machine, the difference in im- 
pulses created by different holes in a column is recog- 
nized. Thus the punched hole is actually converted into 
a “timed” electrical impulse. A hole in the 3 position 
of a column gives an impulse at a different time than 
a hole in the 9 position or a 4 or a 2. Furthermore, if 
there is more than one hole in a column, two or more 
impulses are created, each of which is distinct to the 
machine. 

Once data has been converted into electrical im- 
pulses, the impulses are processed by the machine. The 
type of processing which the data undergoes depends 
upon the type of machine used and the results desired. 
Once processing has occurred, the results are in the 
form of impulses also. These resulting impulses are 
then converted into output form, which may be holes 
punched in the same card or another, a printed line, 
a machine function, or some combination of these. 

The processing cycle is thus: cards are fed into ma- 
chines which “read” the data and convert it from 
punched holes into electrical impulses. The impulses 
are processed, resulting in other impulses which are 
then converted into the desired output form or function. 
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Figure 8. Converting the Punched Hole into an Electrical Impulse 
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Sorting Data 


Prior to the preparation of data in report form, the 
data is arranged in an orderly fashion for easy use and 
ready reference. The process of arranging data in a 
sequence which will meet a specific requirement is 
known as sorting, or classifying. Data arrangement is 
accomplished on the sorter. The three basic types of 
classification performed on the sorter are sequencing, 
grouping and selecting. 

Sequencing is the process of arranging data in alpha- 
betic or numerical order, either ascending or descend- 
ing. For example, it may be desirable to have a register 
of current transactions. Before preparing the transac- 
tion register, the cards representing the transactions are 
sorted on the transaction number field by means of a 
sorter. The transaction numbers are in ascending se- 
quence after sorting. Thus any transaction might be 
referred to on the subsequent report with a minimum 
of effort. Sequencing is illustrated in Figure 9. 


BEFORE 


Figure 9. An Example of Sequencing 


BEFORE 


Figure 10. An Example of Grouping 


Grouping is the process of arranging like items to- 
gether. For example, it may be desirable to have a report 
showing sales by each salesman. The cards are sorted 
on the salesman number field, which results in the 
grouping by salesman needed for the report. Grouping 
prepares data for reports in summarized form, or for 
analysis of like data. Figure 10 shows an example of 


grouping. 


Selecting is the process of extracting a desired item 
or items of data from a larger file of data. If all credit 
transactions are needed to prepare a special analytical 
report, it is possible to remove them from a file of all 
transactions. This is done on the sorter without dis- 
turbing the sequence of the remainder of the file. Be- 
cause of this ability to select specific data, reports reflect- 
ing only items under consideration may be prepared. 
Selecting is illustrated in Figure 11. 
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Figure 11. An Example of Selecting 
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Figure 12. The 15m 82 Sorter 
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Figure 13. Diagram of Sorter Operation 


There are a number of different 18M sorters which 
may be used for data arrangement. They range in speed 
from 450 cards per minute to 2,000 cards per minute. 
The 18M 82 Sorter is illustrated in Figure 12. Its speed 
is 650 cards per minute. 


An IBM sorter operates on one column of data at a 
time. The sorter has 13 pockets to receive sorted cards. 
There is a pocket for each of the punching positions 
in a column, and one pocket for cards with no hole in 
the column being sorted. Because one column is sorted 
at a time, only one brush is needed by the sorter for 
reading. This brush is movable and is placed to pass 
over the column being sorted. As contact is made by the 
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brush with the contact roller through a hole punched 
in the column, an impulse is created which is used to 
open a path for the card to be carried by other rollers 
to the appropriate pocket. For example, if there is a 
3 in column 17, which is the column being sorted, the 
impulse created at “3 time” opens the path for the card 
to fall in pocket 8. A 7 punch causes the card to be 
directed into the 7 pocket, etc. Figure 13 illustrates 
sorter operation. 

If the data field being sorted is five digits in length, 
the group of cards must be sorted five times. Alphabetic 
information may also be sorted. Two sorts per column 
are required, one for the digit punch of the letter, and 
the other for the zone punch. 


The Accounting Machine 


Figure 14. The 18m 402 Alphabetical Accounting Machine 


The basic purpose of the accounting machine is two- 
fold: to print alphabetic and numerical data from 
punched cards in an orderly, meaningful and desired 
fashion, and to total data by proper classifications. Ac- 
counting machines vary in the number of totals which 
' may be accumulated at one time, in speed and in proc- 
essing capacity. The type and capacity of the machine 
used depends upon the requirements of the individual 
task. The accounting machine illustrated in Figure 14 
is an 18M 402 Alphabetical Accounting Machine. The 
402 prints up to 88 characters on a line at speeds up to 
100 lines per minute, while accumulating up to 80 posi- 
tions of totals. 

The printing unit consists of two sections of typebars 
which print the data. The left section contains 43 type- 
bars, each capable of printing any alphabetic or numeri- 
cal character. The right section has 45 typebars which 
print numerical data. Up to 88 characters may be 
printed simultaneously on one line of the report. To 
take full advantage of the printing speed of the 402, 
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report forms in continuous form are used. Hand feed- 
ing of single forms is thus eliminated. Forms spacing 
and positioning during printing are performed auto- 
matically. After printing, the forms are usually sepa- 
rated. Preprinted headings on the report forms permit 
easy reference to the data. A number of carbon copies 
may be made at the same time by using multiple-part 
forms. 

Printing is performed in two different manners. Data 
may be printed from cards with one line printed per 
card. This method is known as detail printing, or list- 
ing. Detail printing is performed when complete in- 
formation about transactions is desired, such as for 
registers, statements of account or detailed inventory 
transaction listings. All of the information in a card or 
specific segments of the data may be printed on the 
report form in the sequence desired. At the same time, 
transaction amounts may be added and subtracted in 
counters for totals. Figure 15 illustrates an inventory 
transaction listing. 
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Figure 15. An Inventory Transaction Listing 


The other way in which data may be printed is by 
group printing. In this method of printing, data from 
cards is summarized by each different classification. The 
line printed for a particular classification contains 
group identification and the totals. Group printing is 
performed at speeds up to 150 cards per minute. Fig- 
ure 16 shows a Stock Status Summary, a group printing 
of the same data listed on the report in Figure 15. 
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Group printing may be accomplished because of the 
ability of the accounting machine to distinguish cards 
of one classification from those of another. As cards 
pass through the accounting machine, data in a specific 
field of one card is compared with data in the same field 
of the card following. If the data in both fields is the 
same, each card is recognized as being of the same group. 
If comparison indicates the data is different, the lead- 
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Figure 16. A Stock Status Summary 
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Figure 17. Equal and Unequal Comparisons 


ing card is recognized by the machine as being the last 
card of one group and the card after it as the first card 
of the next group. Comparing is illustrated in Figure 17. 

Between processing the last card of one group and 
the first card of the next, the machine goes through a 
series of steps known as the “total cycle.” The total for 
the group is printed and the form is spaced. The total 
cycle is activated by the recognition of the difference 
between groups, the unequal condition resulting from 
comparison of the same field in successive cards. 

The 402 Alphabetical Accounting Machine illus- 
trated is able to perform accumulations of three differ- 
ent levels of totals. For example, it may be desirable 
to have sales performance figures for each salesman in 
a company, for each office and for each district. Such 
a report is possible in one processing of cards through 
the 402. The lowest (or smallest) category is the total 
of each salesman. The total for each salesman (the low- 
est level) is known as the minor total. The next level 
is the total by office (the sum of salesmen’s activity in 
that office) and is the intermediate total. The district 
total comprises the total of all offices in the district and 
is in this case the major total. In addition to these totals 
a final total may be obtained which gives the sales total 
for all districts in the company and represents the whole 


company’s activity for the period. Such a report is illus- . 


trated in Figure 18. Prior to the preparation of this 
report on the accounting machine, cards are sorted first 
by salesman, then by office and then by district. 

Three different fields are compared to achieve the 
proper grouping of data for totals. To get a total by 
each salesman, the salesman field in cards is compared. 
To get the office total, the office number field in cards 
is compared. For district totals the district fields must 
be compared. It should be noted that when the office 


ppypved For Release 2000/05/31 : CIA-RDP83B00823R000100060002-9 


FIRST CARD 
OF NEXT GROUP 


* ~ 
‘> UNEQUAL 
” 


DIRECTION OF CARDS 
THROUGH MACHINE 


wont) LAST CARD 


CARD OF ONE GROUP 


number changes, the salesman number does also. When 
the unequal comparison occurs in office number, the 
salesman total is printed first and then the office total. 
When the district number changes, the salesman total 
prints, the office total and then the district total. Thus 
three different totals print when the district number 
changes, the lowest classification first. The ability to 
accumulate and print three levels of totals increases the 
power of the accounting machine by eliminating mul- 
tiple runs. 

Counters in the 402 Alphabetical Accounting Ma- 
chine are of different sizes, in units of two, four, six and 
eight positions. A two-position counter can total up to 
99, a four-position counter 9999, etc, Larger totals may 
be accommodated by joining counter groups. For ex- 
ample, if a counter large enough to hold a ten-digit 
total is needed, it may be made from a six-position 
counter and a four-position counter, two fours and a 
two, or a six and two twos, or any other combination 
adding up to ten positions. One total is accumulated 
per counter grouping. 

Counters are able to add or subtract data on the 
basis of punches in the individual card. As a rule the 
amounts to be subtracted (credits) are identified as 
such. The most common way to identify a credit is 
through an X (11) punch in a specific column of the 
card containing the credit amount. Cards punched with 
data to be added would not have the X punch, or credit 
X. Thus cards are usually added unless otherwise 
punched. In punching it is easier and faster to identify 
the few credits by a significant punch than to punch 
all cards with debit identification. 

When accumulating data from a group of cards, the 
machine is instructed to add or subtract data according 
to the presence or absence of the significant punch. 
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While the X punch is the most commonly used method 
of identifying credits, other punches, such as digits, may 
also be used. 

This ability of the accounting machine to perform 
an operation based upon the punches in the card is 
known as “selection.” Selection enables the machine to 
pick the proper course of action for a card depending 
on the nature of the data punched in it and the in- 
structions given to the machine. One punch in a col- 
umn may initiate one action while another punch in 
the same column causes a somewhat different processing 
of the data. 

Figure 16 illustrated a group-printed inventory re- 
port which was prepared from a Previous Balance 
card and Transaction cards. If cards representing new 
transactions were continually added to the file for 


processing, the file would soon be unwieldy to process. 


To keep card volume to a minimum for processing, 
files are periodically summarized and a New Balance 
card is created. This may be done at the same time 
that the tabulation is made. One card may be created 
which represents the current status. Any transaction in 
the next period would then be associated with the ap- 
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propriate balance card prior to running the new inven- 
tory report. The New Balance card may be prepared 
during the preparation of the tabulation by a process 
known as “summary punching.” 

Summary punching is the process of punching one 
card to represent the total of a particular group or 
classification of data. Summary punching is done by 
the transfer of totals and indicative, or identifying, data 
from counters in the accounting machine to a machine 
which punches the summary card. The machines are 
connected for this operation by a cable, and the data 
is transferred prior to printing totals on the report form. 

Summary punching is often of value in reducing the 
number of card passes necessary. If three processing 
runs must be made to produce various statistics, quite 
often a summarization may be performed on the first 
run which will reduce the number of cards to be proc- 
essed on the next two runs. In cases where cards are 
referred to visually for information, maintenance of 
summary cards reflecting account status will reduce 
error and time by eliminating the mental computation 
of new balances from Previous Balance cards and Trans- 
action cards. . 
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Figure 18. A Sales Performance Report 
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The Control Panel 


Figure 19. A Wired Control] Panel 


The accounting machine is instructed to process data 
by means of a control panel, placed in a rack on the 
machine and locked into position on the end of the 
accounting machine. A few of the functions of the 
control panel are to tell the machine what data to 
print from cards, where to print it, what to accumu- 
late and by what groups, and when to print the totals. 
The control panel gives the accounting machine its 
flexibility, because by changing control panels a new 
set of instructions for processing data is given to the 
machine. The control panel makes possible the proc- 
essing of diverse jobs in unrelated areas calling for 
various reports. 

In each section of the panel there are rows of holes 
which pass through the panel. In each hole, com- 
monly called a hub, is a metal socket. When the con- 
trol panel is inserted in the machine each socket on 
the front of the panel is connected to the internal 
wiring of the machine. By joining two hubs with 
special wires, circuits are completed which cause vari- 
ous operations of the machine to be performed. A 
control panel, with wires inserted, is illustrated in 
Figure 19. 

Some of the hubs are connected to typebars which 
do the printing, others are connected to counters 
which will accept data for addition or subtraction and 
still other hubs are connected to cause machine func- 
tions. As cards feed into the accounting machine, the 
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80 columns are read simultaneously by separate read- 
ing brushes. Each brush in turn is connected to a 
hub on the control panel. In order to print the data 
in a card column, the impulse created in reading the 
column is directed to one of the éypebars by connect- 
ing the hub from the reading brush with the hub con- 
nected to the typebar. The completion of this circuit 
causes the character in the column to be printed on 
the report. Figure 20 illustrates internal and external 
wiring which will cause printing. 

For example, by joining the hub from reading 
brush 56 (which reads card column 56) to the hub 
connected internally to typebar 3, the data in column 
56 of the card is printed on the report in the location 
in front of typebar 3. In a similar fashion, data may 
be directed to counters for addition or subtraction, or 
to a hub which will cause a machine function, such as 
forms spacing or forms skipping. In each case a cir- 
cuit is completed by a wire put in the control panel to 
connect two hubs. 

The process of preparing the control panel for use is 
known as control panel wiring, or board wiring. Prior 
to any wiring, the job must be planned. The purpose 
of the accounting machine is to process available data 
and put it in a form desired by management. The first 
step is to determine the format of the report, consistent 
with available data. Once the report is designed, the 
control panel is wired, taking into account the design 
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of the report and the layout of the card. The sequence 
of data.on the report does not have to conform to the 
sequence of data in the card. If the data in columns 
75 to 80 in the card is to be printed by typebars 1 to 6, 
the hubs from the reading brushes for columns 75 to 
80 are each connected by a wire with the hubs for type- 
bars 1 to 6. 

Once the panel is wired and the cards are in se- 
quence, the particular report is prepared by inserting 
the control panel in the machine, taking the few nec- 
essary setup steps, putting the cards in the feed hopper 


REPORT 


TYPEBAR 


INTERNAL 


CONTACT 
ROLLER 


and pushing the start button. Thus the accounting 
machine is able to process completely different reports 
with a minimum of time spent in setup, making more 
machine time available for processing. Control panels 
for regularly prepared reports are usually wired once 
and held for subsequent use. 

The ease of wiring control panels facilitates the 
preparation of special reports when desired by man- 
agement. As needed, and dependent upon the avail- 
ability of data in cards, reports may be prepared 
quickly to meet special or changing requirements. 


CONTROL PANEL HUB 
CONNECTED TO 
TYPEBAR 


WIRE 
CONNECTING 
HUBS 


CONTROL PANEL HUB 
CONNECTED TO 
READING BRUSH 


Figure 20. The Internal and External Wiring to Cause Printing 


Accounting Controls 


Accompanying any accounting system are safeguards 
to insure the accuracy of all data in the system and to 
insure the presence of all pertinent information. These 
safeguards are known as “controls.” Controls are also 
an integral part of the successful application of 18M 
machines and methods to accounting. Controls not 
only provide accuracy of data but permit easier audit 
by providing a clear and concise audit trail by which 
transactions may be traced back from end to begin- 
ning. 
Accuracy of conversion of source data to IBM 
punched cards is assured by verification. Next, a regis- 
ter is prepared on the accounting machine, a complete 
listing of all data punched into the cards. Then totals 
which accompany the source data are compared to 


totals on the register. The data totals are entered into 
the system of controls. 


Accounting totals maintained throughout process- 
ing assure the accuracy and completeness of data. Com- 
parisons of totals on reports with control figures 
should signify correct results. If the comparison in- 
dicates missing data, standard procedures facilitate 
swift referral to the original register, from which the 
data may be repunched and returned to the system. 
When normal care is taken in the handling and proc- 
essing of the cards in which the data is punched, loss 
of data is rare. Controls are designed to assure the 
completeness and accuracy of reports upon which 
management decision is made. 
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Other Punched Card Machines 


A basic installation of 1mm machines normally consists 
of a card punch, a sorter and an accounting machine. 
The 15M 26 Card Punch, 82 Sorter and 402 Alpha- 
betical Accounting Machine are typical of these ma- 
chines. In addition to the three basic types, machines 
in other categories were developed to meet various 
data processing needs. Each category includes more 
than one machine of different speed and capacity. 

Collators are machines designed to match (com- 
pare) fields of data in two card groups for equality, to 
merge two groups of cards on the basis of the data in 
them, to select cards punched with specific data, and 
to sequence-check a file of cards to insure correct 
ascending or descending order. A combination of these 
functions may be performed at the same time. Cards 
enter the collator from two separate feeds. 

For many reports, data in two sets of cards must 
be combined. The Inventory Transaction Listing illus- 
trated in Figure 15 was prepared from Previous Bal- 
ance cards and Transaction cards. One set of cards 
was placed in one feed, the second set in the other, 
and the Transaction cards were merged behind appro- 
priate Previous Balance cards. Each feed operates at 
rates of speed from 120 cards per minute to 650 cards 
per minute, depending on the model of the collator. 

Calculators are machines able to perform addition, 
subtraction, multiplication and division. Information 
punched in a card is read into the calculator where 
computations are made. A series of mathematica] steps 
may be performed in one processing and the results 
punched into the same card. For example, an em- 
ployee’s payroll information may be read from the card 
into the machine, all taxes calculated and the net pay 
determined. All taxes and the net pay may then be 
punched into the card. Processing takes place at speeds 
up to 200 cards per minute. 

Interpreters print on a card data punched in it. 
Either alphabetic or numerical data may be printed in 
any desired sequence. One line at a time is printed at 
speeds up to 100 lines per minute. Normally inter- 
pretation appears at the top of the card, although the 
557 Alphabetic Interpreter can print on any of 25 
lines on the ccrd. Cards are usually interpreted when 
visual reference may be required to data punched in 
the card. 

Reproducers are machines designed to perform 
three basic functions: reproducing, gang punching 
and summary punching. Reproducing is the process 
in which data in one set of cards is machine-read and 


punched into another set of cards, Reproducers have 
two separate feeds, one called the read feed and the 
other the punch feed. Cards to be. reproduced are 
placed in the read feed of the machine. Blank cards 
in which the data is to be reproduced are placed in 
the punch feed. The machine reads a card with data 
in it, transmits the data to the punching mechanism 
where it is punched into a blank card. After punching, 
the data read and the data punched may be compared 
to assure the accuracy of the reproduction. Some or 
all of the 80 columns of data may be reproduced and 
the sequence of the data may be changed. Reproduc- 
ing is done at speeds up to 100 cards per minute. 


Gang punching is the process of duplicating data 
from one card in a group to the next. Data in a card 
is read, punched in the card behind it, which in turn 
is read and -the data punched in the next card. For 
example, it may be desirable to have a date punched 
into a group of cards. The date need be punched 
manually in the first card only. The group of cards is 
placed in the punch feed of the reproducer. The data 
is read from the first card and punched into the sec- 
ond, read in the second card and punched in the third, 
and so forth through the group. Either entire cards or 
parts of them may be gang-punched at rates of speed 
up to 100 cards per minute. 


Summary punching is the process of punching one 
card to represent the total of a particular group or 
classification of data. Summary punching may be done 
by the transfer of totals and identifying data from 
counters in an accounting machine to a reproducer 
which punches the summary card. The two machines 
are cable-connected for this operation. Prior to print- 
ing, totals are transferred to the reproducer where 
blank cards in the punch feed are punched with the 
data. - 


In the same category with reproducers are the sum- 
mary punch machinés which are able only to sum- 
mary-punch and gang-punch. They have just the 
punch feed and are unable to reproduce cards, 


In addition to the categories of machines men- 
tioned, there are others which are composed of ma- 
chines designed for more specialized use, such as sta- 
tistical machines, paper tape processing machines, card 
transmission equipment and typewriter output ma- 
chines. There are others too which do not fit into 
categories but have been designed to fulfill specific 
data processing needs. 
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Figure 21. An Example of Merging 


Figure 23. An Example of Interpreting 


BLANK CARDS 


Figure 24. An Example of Reproducing 


Figure 25. An Example of Gang Punching 
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The Use of Prepunched Data 


To take advantage of the fact that much information 
processed is of a repetitive nature, data is “pre- 
punched” into cards as much as possible. Prepunched 
cards are cards which have been punched manually 
once, verified for accuracy and then reproduced for 
later use as needed. For example, a company which 
sells products must print the customer’s name and ad- 
dress and the products sold on a bill every time a sale 
is made. Cards prepunched with the name and ad- 
dress of the customer may be removed from a file and 
used in preparing the bill. Punching and verifying 
the name and address each time is thus eliminated. 
The same process may be performed with cards con- 
taining the product data which must appear on the 
bill. A card is punched manually once and verified 
with such product information as product code, prod- 
uct description, sales price, weight and warehouse 


Glossary 


Card Column—One of the 80 vertical divisions of a card, nor- 
mally accommodating one letter, digit or special character. 
Each column contains 12 punching positions. 


Coding—Assignment of letters, digits or both to identify or 
classify data. 


Collating—Interfiling two sets of cards in sequence. 


Comparing—Examination of fields (usually in two cards) for 
equality of data punched. : 


Control Panel—The removable device which contains external 
wiring to cause data to be processed in the desired fashion. 


Detail Printing—The printing of one line of data from each 
card passing through the accounting machine. 


Duplication—The automatic punching of data from one card 
into the next, normally performed on a card punch. 


Field—A column or columns reserved for the punching of data 
of a specific nature. 


Gang Punching—Duplicating data from the first card in a group 
to the cards behind, usually performed in a reproducer. 


Grouping—The arrangement together of data of the same classi- 
fication. 


Group Printing—Machine summarizing of a group or groups of 
cards with one line printed for each group’s totals and iden- 
tifying data. 


Interpreting—Printing on a card data punched in it. 
Listing—See “Detail Printing.” 


Merging—Interfiling in sequence two sets of cards. 


location. The card is reproduced mechanically in 
needed numbers. When a customer orders the prod- 
uct, a card is removed from the group and only the 
quantity is manually punched. Sales amount (quan- 
tity times unit price) is automatically calculated and 
punched into the product card. The name and ad- 
dress cards and product cards then prepare the bill. 
In such a case manually punched information often 
amounts to less than 10% of all punched data. 


Prepunching data in cards assures the accuracy of 
the data because the information punched once and 
verified is automatically reproduced and is automat- 
ically checked at machine speeds. In addition, remov- 
ing prepunched cards from a file is normally faster 
and less expensive than punching and verifying the 
same data. 


Punching Position—One of the 12 divisions of a card column, 
into which a hole may be punched. 


Punching Station—On a card punch, the place where holes are 
punched into the card. : 


Reading—Converting punched holes into electrical impulses. 


Reading Station—On a card punch, the place where the holes 
" punched into the card may be read. 


Reproducing—Punching data from one set of cards into another 
set of cards. 


Selecting Data—The extraction of a desired item or items of 
data from a larger group of data. Sorters and collators are 
used in selecting data. 


Selection—The ability of a machine to perform an operation 
based upon what is punched in a card. Almost all 18m ma- 
chines have the ability of selection. 


Sequencing—Arranging data into a predetermined order. 


Source Document—The original paper on which are recorded 
the details of.a transaction. 


Summary Punching—The automatic process of punching one 
card containing data summarized from a group of cards. 


Tabulating—See “Group Printing.” 


Verification—Checking for accuracy what is punched in a card 
with data on the source document. 


Zone Punch—One of the top three punching positions in a card 
column (12, 11 or X, and 0). 
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THIS BOOKLET shows in simplified form 
the functions of the many IBM machines 
used for all types of accounting, 
statistical, and computational work. 
IBM machines can perform such 
functions as: 

reading 

checking 

coding 

duplicating 

filing 

arranging 

sorting 

posting 

copying 

searching 

comparing 

counting 

computing 

listing 

summarizing 

printing 

document writing 


For needed uniformity in machine-processing 
the great variety of sizes, contents, 

and arrangements of records, information 
is transcribed into a unit record, 

The IBM card.is this unit record, and 
holes punched in the cards represent 

the information to be processed. 

After it is once punched and verified, 

the unit record can be automatically 
processed through IBM machines 

to produce finished reports. 


Various methods of punching data 

into IBM cards, and the functions performed 
by IBM machines in processing the cards 
and data, are listed-by page number. 
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contents 


function 


card punching 
duplicating 

card verifying 

gang punching 
reproducing 

mark-sensed punching 
interpreting 

end printing 

ticket converting 

sorting 

selecting 

merging 

matching 

detail printing 

group printing 

form feeding 

summary punching 
accumulated total punching 
calculating 

facsimile posting 
card-to-card transceiving 
typewriter tape punching 
tape reading and punching 
statistical work 

data processing 

in-line processing 


accessibility and interrogatio 
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WHAT THE 
PUNCHED HOLE WILL DO 


It will add itself to something else. 

It will subtract itself from something else. 
It will multiply itself by something else. 
It will divide itself into something else. 

It will list itself. 

It will reproduce itself. 

it will classify itself. 

It will select itself. 

It will print itself on the IBM card. 

It will produce an automatic balance forward. 
ft will file itself. 

It will post itself. 


The IBM Card demonstrates the first step 
in IBM Accounting. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 


It will reproduce and print itself on the end 
of a card. 


_ 
os 


It will be punched from a pencil mark on the 
card. 


= 
w 


it will cause a total to be printed. 


_ 
a 


It will compare itself to something else. 


=~ 
™N 


It will cause a form to feed to a predeter- 
mined position, or to be ejected automatically, 
or to space from one position to another. 


The IBM card has 80 vertical columns. Each column will accommodate a hole (or holes ) 


representing a single number or letter. Information to be included in the card is determined 


by the requirements of the final reports and documents. 


Data to be processed through IBM machines must be punched in the card according 


to a standard arrangement. Consequently, columns on the card are grouped, and reserved 


for the recording of each fact about a business transaction. 


An IBM card—once punched and verified—is a permanent record. It can then be read 


by machines to do transcribing and other processing at high speed. 
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526 SUMMARY PUNCH 


= | 24 CARD PUNCH cas, 26 PRINTING 
eT CARD PUNCH 


CARD PUNCHING is the basic method of converting source data into IBM 
punched cards. The operator reads the source document and, by depressing keys, 
converts the information into punched holes. The machine feeds, positions, and 
ejects the card automatically. The operator’s primary concern is to depress the 
proper keys in the correct sequence. 

This is basically the same kind of function as typing or other key-driven 
operations. Card punches equipped with printing mechanisms automatically 
interpret the punched information at the top of the card directly above the hole 
being punched. 
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DUPLICATING 


MASTER CARD DETAIL CARD 


. 24 CARD PUNCH 526 SUMMARY PUNCH 
26 PRINTING CARD PUNCH 


DUPLICATING is automatic punching of repetitive information from a 
master card into a group of succeeding detail cards. This is normally performed 
as part of the card-punching function. Instead of depressing keys repetitively 
for common information (such as ENTRY DATE, which is to be punched in every 
card), the operator punches the common information only once in the first card 
of each group, and it is automatically punched into all remaining cards for the 
group. This reduces the work per card, insures consistency of common data, 
and increases productivity of the operator. 
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CARD VERIFYING 
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PUNCHED INFORMATION 
INFORMATION READ 


56 CARD VERIFIER 


CARD VERIFYING is simply a means of checking the accuracy of the original 
key punching. A second operator verifies the original punching by depressing the 
keys of a verifier while reading from the same source data. The machine com- 
pares the key depressed with the hole already punched in the card. A difference 
causes the machine to stop, indicating a discrepancy between the two operations. 

A notch in the upper right edge of the card indicates that it has been key 
punched and verified correctly. A notch directly above a column signifies that 
the punching of that column is in error. 

This is basically the same type of function as typing or other key-driven 
operations, 
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GANG PUNCHING 


DETAIL 


MASTER 


528 ACCUMULATING REPRODUCER 
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514 REPRODUCING PUNCH 


ae 519 DOCUMENT-ORIGINATING 


MACHINE 526 SUMMARY PUNCH 


GANG PUNCHING is the automatic copying of punched information from a 
master card into one or more detail cards that follow it. 

In single master-card gang punching, one master card precedes all detail 
cards to be punched with the same information. 

Where information changes from one group of cards to the next, inter- 
spersed gang-punching methods may be used. A master card precedes each 
group of detail cards. Information in the master card is automatically selected 
for punching into all following detail cards until a new master is read. The 
punching pattern then changes to conform with the new master. 

Gang punching can be performed separately or in combination with repro- 
ducing and summary punching for both alphabetical and numerical information. 
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528 ACCUMULATING 
REPRODUCER 


514 REPRODUCING 
MACHINE PUNCH 


REPRODUCING from one card to another is like copying from one record 
to another. Information from one set of punched source cards is automatically 
punched into another set of cards. The two sets of cards are fed through the 


machine synchronously. 
The comparing feature proves agreement between originals and reproduc- 


tions. Differences are automatically indicated. 
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SEE Ra 
514 REPRODUCING 519 DOCUMENT-ORIGINATING 
PUNCH MACHINE 


MARK-SENSED PUNCHING is the automatic punching of a card by means 
of electrically-conductive marks made on the card with a special pencil. 

Thus, original facts may be recorded anywhere—in the office, plant or field, 
by workmen, timekeepers or field workers—and these facts are translated 


directly into punched-hole form. 
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557 ALPHABETIC INTERPRETER 


INTERPRETING is the translation of punched holes into printed information 
on an IBM card. 

Alphabetic or numerical information can be printed in many different po- 
sitions on the same card from which it is read. Common data can be repetitively 
printed on a group of detail cards from punched information on a master card. 

Interpreting is advantageous when punched cards are used as documents on 
which additional information is written or marked, or wherever reference to 


filing operations is involved. 
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519 DOCUMENT-ORIGINATING 
MACHINE 


END PRINTING converts punched information into bold printing across the 
end of the card simultaneously with gang punching, summary punching, repro- 
ducing, and mark-sensed punching. This is similar to interpreting, and makes 
possible quick reference to the card. 

Cards are printed in this manner for use in prepunched files where cards are 
stored on end, or in attendance-card racks for convenient reference and selection. 
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3-PART PRICE TICKET 


349 TICKET CONVERTER 


TICKET CONVERTING is the process of changing prepunched ticket stubs 
(2.7" wide by 1” deep) into IBM cards. The ticket is made up of a basic section 
and one or more stubs that are numerically prepunched and printed with identical 
information. 

When a transaction occurs, a stub is detached from the ticket and put into a 
receiver ; the receiver is then placed directly in the ticket converter. The ticket 
stubs are fed from the receiver, and IBM cards are punched with the correspond- 
ing information. A typical application of the ticket converter is in merchandising 
where price tickets often represent the greatest volume of transactions. 
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SORTING is the process of grouping cards in numerical or alphabetical sequence 
according to any classification punched in them. To group cards by account, for 
instance, they are sorted into account sequence. This makes possible summar- 
izing the cards by account. 

‘A fast, automatic machine process thus is provided for arranging cards for 
the preparation of various reports—all originating from the same cards, but 
each requiring a different sequence or grouping of information. 
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SELECTING is the function of pulling from a mass of data, certain items that 
require special attention. Selection of individual cards is accomplished automati- 
cally by either the sorter or collator, according to the type of selection. Typical 
selections are: 

Cards punched with specific digits 

Certain type of cards for a specific date 

All cards containing a specific number 

All cards higher than a specific number 

All cards lower than a specific number 

Cards between two specific numbers 

First card of each group 

Last card of each group 

Unmatched cards 

Cards out of sequence 
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MERGING is the combining of two sets of punched cards into one set of given 
sequence. Both files of cards must be in the same sequence before they are merged. 

This function makes possible automatic filing of new cards into an existing 
file of cards. It is a faster method than sorting to use in placing related cards 
together. 
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MATCHING is a checking function used to check the agreement between two 
sets of cards. Groups of cards in one file are compared with similar groups ina 
second file. Unmatched eards or groups of cards in either file may be selected or 
separated from the files. 

This function is frequently performed in conjunction with merging. 
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DETAIL PRINTING is the printing of information from each card as the card 
passes through the machine. The function is used to prepare reports that show 
complete detail about each transaction. 

During this listing operation the machine adds, subtracts, cross-adds or 
cross-subtracts and prints many combinations of totals. 
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GROUP PRINTING is the accounting-machine function that summarizes 
groups of cards and prints the totals on a report. Totals may involve adding, 
subtracting or crossfooting. 

Information read from punched cards is entered into counter units; at the 
end of each group of cards, the totals are read out of the counters and printed 
on the report. 

This function is used in preparing all types of reports requiring summarized 
totals. Complete descriptive information identifies all totals. 
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FORM FEEDING is the rapid, accurate positioning of reports and documents 
on which accounting-machine results are printed. The tape-controlled automatic 
carriage feeds continuous paper forms—single or multiple copies—such as regis- 
ters, reports, and paper checks. The bill feed positions single forms, such as 
ledger sheets, envelopes, or IBM cards. The dual-feed carriage feeds two differ- 
ent forms simultaneously, for printing some or all of the same accounting- 
machine results from the same type bars but with different spacing. All of the 
devices control feeding within each form, as well as form-to-form ejection. 
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SUMMARY PUNCHING is the automatic conversion into punched-hole form 
of information developed by the accounting machine. Summary punching is used 
for two purposes : 

1. To carry balance figures forward. To do this, it is only necessary to in- 
clude the previous total-to-date card with the current card or cards, and, while 
a current report is being run, summary punch new balance-to-date cards. These 
are saved for the next balance-to-date operation when the process is repeated. 

2. To reduce card volume and carry summary data. Summary cards reduce 
peak-load periods due to accumulated card volume, and can be used as entries to 
general ledger accounting. 
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ACCUMULATED TOTAL PUNCHING is the summarizing of detail card 
information and the punching of a card for the accumulated totals. This is accom- 
plished on the accumulating reproducer through the use of net-balance counters. 
Classified cards are read and accumulated at the rate of 200 cards per minute, 
and a summary card is punched for the accumulated totals at the rate of 100 
cards per minute. Availability of counters enables the accumulating reproducer 
to be used as an independent summary punch, without the accounting machine, 
whenever printed reports are not required. The accumulating reproducer can also 
be used in conjunction with the accounting machine as a summary punch, thereby 
increasing total accumulating capacity. 
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CALCULATING is the computing of a result by multiplication, division, addi- 
tion, or subtraction. Any combination of these calculations can be performed— 
often in one run. Factors to be calculated may be read from each card, or series 
of cards, emitted by a device within the machine, or be developed by the accumu- 
lation of a series of calculations. One or several results are punched in each card 
or in a trailer card which follows a group of cards carrying the factors. 

Many routines allow automatic checking to prove accuracy of calculations. 
For example, to check the punched result, an A XB calculation can be cross- 
proofed against a B X A calculation during the same run. 
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FACSIMILE POSTING is the process of transferring by a duplicating process 


a printed line on a report to a ledger or other record sheet. These may be posted 
from a transaction listing previously prepared on the accounting machine. 

Typical uses of this function are the posting of customer ledgers, employees’ 
earning records, and stock ledger cards. 
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CARD-TO-CARD TRANSCEIVING makes possible instantaneous and accu- 
rate duplication of punched cards over telephone and telegraph networks between 
locations separated by either just a few miles or thousands of miles. A switch on 
the machine halts card transmission at any time to permit direct voice communi- 
cation over the same telephone circuits connecting the sending and receiving 
units. 
The machines at either end of a circuit are identical and can be used inter- - 

changeably for transmitting or receiving. 
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TYPEWRITER TAPE PUNCHING is a means of recording information in 
code onto a tape by use of a special IBM typewriter. As a document is being 
created on the typewriter, any or all of the typed information can be recorded on 
the 8-channel tape. The tape can be easily transported to other locations and 
processed through a tape-to-card punch to transfer the information into punched 
holes in IBM cards. 

In general, the typewriter tape punch can be used to prepare any document 
now created on a typewriter and later used as a source document for key punch- 
ing and key verifying cards ; this eliminates the need for the latter two functions. 

Typical applications of this machine are for billing, order writing, personnel 
changes, address changes, insurance policies, railroad accounting, journal vouch- 
ers, purchase orders, receiving reports, directories, inventory control, check 
reconciliation, and many more. 
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TAPE READING is a process of feeding coded tapes through a tape-to-card 
punch to convert the coded information into IBM punched cards. Tapes can be 
prepared on the typewriter tape punch or on the card-controlled tape punch; 
the latter is capable of punching tape that can be transmitted by telegraph. 
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STATISTICAL WORK is essentially a problem of counting units in many 
different classifications. At the same time it is frequently desirable to accumulate 
certain quantities or amounts, check or edit for consistency or reasonableness, 
and balance counts to the control totals to check the accuracy of the summaries. 

All of these functions are performed by the Electronic Statistical. Machine to 
produce printed summaries. This machine also performs sorting and card- 
arranging operations. 
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DATA PROCESSING, from a machine standpoint, entails entering a complete 
- set of instructions as well as initial source data into the machine to enable it to 
arrive at the completed final results or reports in one operation. 

This type of data processing requires the programming of each step in the 
procedure—including the solution to all exceptions—before source data are to be 
processed. Through the use of cards, magnetic tapes, magnetic drums, electro- 
static storage, and printing units, the machines are capable of high-speed input- 
output and internal logical ability. 

Such features permit accurate processing of large procedures and complex 
problems at high speed. : 

Stored Programming is the function of entering or “loading” of all instructions 
into the machine in the proper sequence to perform the steps necessary to com- 
plete a given application or problem from data “loaded” in a similar manner. 
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IN-LINE PROCESSING means posting transactions to all ledger accounts 
affected as they occur. For example, processing a customer order changes the 
inventory status of all items ordered, and alters accounts-receivable and sales 
records, too. All these accounts can be updated at one time. Thus, they represent 
today’s status, not yesterday’s, last week’s, or last month’s. 


A machine needs high-capacity storage so that all types of accounts can be 
included. In addition, each record of each account must be readily obtainable. 


RANDOM ACCESS METHOD OF ACCOUNTING AND CONTROL 
describes the functions of the 305 RAMAC®. A disk-storage unit has a capacity’ 
of 5,000,000 alphamerical characters in 100-character groups, each such record 
available in less than one second. 


The RAMAC uses stored programming, on a magnetic drum. The machine 
has printed, punched, and typed output, and allows interrogation of any of the 
stored records. 
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ACCESSIBILITY AND INTERROGATION provide ease in handling prob- 
lems requiring large-capacity random-access storage. This system not only 
allows the records in disk storage to be updated as the transactions occur, but 
also makes it possible to inquire about the status of any record, in less than two 
seconds. 


The advantages of stored programming and in-line data processing are 
combined to handle problems ranging from payroll processing, through elaborate 
inventory and manufacturing controls, to complex scientific applications. 


Data can be entered into the system from magnetic tapes, punched cards, 
manual inquiry stations, or information previously stored in the magnetic disks, 
Output results can be in any of these forms: printed, punched, or typed. 
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